Three helical springs 
support washing unit, 
Five snubbers absorb 
vibration. 


Temperature control 
for water. 


Heat-resistant glass 
used in clothes door. 
| Soap chute built in 


Lint trap for protec- 
tion of pump. 


‘ 
, 
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Basket holds 9 |b of 
dry clothes. Speed, 
52 rpm for wash, 500 
rpm for spin-dry. 


Operation control 
of washing period. 


One qvarter-hp, a-c 
motor drives trans- 


fi mission. Unit requires 


no additional oiling. 
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A pent-up river stampedes through the races 
at Norris Dam . . . a rotor turns... anda 
hundred miles away a happy light twinkles 


in the window of a lonesome farm house. 


Live, snorting steam is corralled and re- 
leased again to plunge headlong against the 
whirling blades of a turbine . . . and, silently, 
a bank of many-colored lights creates a scene 
from fairyland on a stage on Broadway. 

Up on an Aleutian outpost a jeep engine 
whines in unison with a small generator .. . 
and a homesick G. I. hears a friendly 
“Hello” from his girl as she speaks a half a 
hemisphere away. And on and on. 

Magic? No, it is electrical wire that turns 
the trick. Wire generates and harnesses the 
wild horsepower. Wire guides it across the 
miles to make it useful. This “power delivery 
service” is but one phase of the wiremakers’ 


contribution to industry and better living. 


WIREMAKER FOR INDUSTRY 
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FLAT WASHERS 


DIAMOND <> HOSE CLAMPS 


Assure Maximum Clamping-power! 


Wherever tight joints are needed on 
hose lines—leak-proof connections in 
automotive, pneumatic, hydraulic, elec- 
tric, electronic, marine and railway 
applications—Diamond G's are the 
Hose Clamps you want! Scientifically 
constructed and low in cost, they are 
the ideal economy clamp for every 
industrial purpose, as well as for 
garden hose, spraying equipment and 
household use. 

Rust-proofed throughout — quickly 
and easily adjusted for all types and 
sizes of rubber hose and tubing— 


Diamond G Clamps assure trouble- 
free, tight connections for the delivery 
of air, water, gasoline, oil and 
chemicals. “Captive” nut—guarded 
by sturdy flanges—cannot work itself 
loose. Heavy-duty reinforced shoul- 
ders plus powerful spring action 
provide uniform pressure and grip 
around entire circumference. No leaks 
—no losses—no replacements! 

Diamond G Hose Clamps are avail- 
able in a complete range of sizes. 
Write today for full details. 


GEORGE K.GARRETT CO., INC. 


1421 


CHESTNUT STREET, 


PHILADELPHIA 2, PA. 


MANUFACTURERS OF 


STAMPINGS « SPRINGS -« 


HOSE CLAMPS « -« 


SNAP AND RETAINER RINGS 
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PROMPT SHIPMENT FROM 


' 1 “MADE TO YOUR , COMPLETE STOCKS 
A complete TRHBHSn service . “a TAROR 


from ome source gives time- 


cTs your © 
The highest” cr ity jucts 
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lormance of your product. 


WAC PRODUCTS: Macalien Mica Products —Vartex Varnished Cloth 
and Tapes — Varsiot Combination Siot Insulation — Varnished Silk and 
Paper —Fiberglas Electrical insulation—Manning Insulating Papers and 
Pressboards—Dow Corning Silicones—Diefiex Varnished Tubings 
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and Fishpaper—Phenolite Bakelite—Adhesive Tapes— Asbestos 
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—Pedigree Insulating Varnishes—Wedgie Brand Wood Wedges. 


Representatives in: 


MILWAUKEE 2: 312 East Wisconsin Avenve 
DETROIT 2: 11341 Woodward Avenue 
MINNEAPOLIS 3: 1208 Harmon Place 
PEORIA 5: 101 Heinz Court 

And other cities 


NEE 
. If you desire, we have the fa- way to 
saving advantages to you. ee RECOGNIZED cilleies to fabricate parts to “KNOW HOW” ENGINEERS ives Ghose 


Products are quickly on the 


* 


: ... STRATEGICALLY LOCATED 
Throughout the Middiewest 
IMC engineers call regularly 
and will give special service in 
emergencies. 
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74 Dcpeudable Source of 


te ee. PABRICATED PLASTIC PARTS 


Bearings Guides Structural 
Bobbins Instrument Angles 
Boxes Panels Terminal . ° ° ° ° 
Bushings Insulators —Blocks ® Your products, your firm, your organization will benefit 
Cams Liners —Boards ° ° . ° ° 
Clamps Plugs —Strips through using the fabricating services of McInerney Plastics 
Containers Pulleys Washers 
Fair-Leads Punchings Many Others Company. 
Gaskets Rubbing 5 
Strips 
. First, you benefit from the economy in cost, because of our specialized 


ee te l, Td, { M J i l facilities, skills and engineering. 


: Secondly, you benefit from improved parts, their accuracy, close toler- 

* — Phenolics . nomena veetate ance, better appearance and convenience for assembly. 
—fabric *% Polystyrene J . ’ 5 
—asbestos * Fish Paper Third, you benefit from the speed of precise production, on-schedule 
=. — : ae ene Fibres delivery in whatever quantities required. 

*% Neoprene *% Sheets—Rods—Tubes é : 

Fourth, you benefit from an unbampered choice of materials best sulted 


bs % to your requirements in application and in economy, because McInerney 
— Using These Onerations Plastics Company is engaged in fabrication, solely, and has access to 
Assembly Hobbing Shaving the latest materials, the best sources and maximum buying power. 
anking Jointing Silk- 
Broaching Machining Screening ° ous _ e ° 
Buffing Marking Sprayleg ®.Your inquiries are solicited for fabricated plastic parts of 


Cc ter- Milli i . ° . . . . . . 
ering nee Teton designs simple or intricate, of sizes big or little, from materials 
inking Piercing Tumbling i it} 
Drilling Punching elie of any character and in quantities large or small. 
Engraving Post Forming Varnishing and 
Filing Reaming Many Others 


Forming Riveting Ask for FREE Bulletin No. 27 


He MERNES,, 


EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S. W., GRAND RAPIDS 2, MICH. 
SALES OFFICE, DETROIT, 911 FISHER BLDG. 
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HIGH ENERGY STORAGE 
100 watt-seconds at 2500 volts d-c 


LIGHT WEIGHTeonly 6 !/4 pounds 


COMPACT * 6!/, inches high; 
3 3/4 by 4 >/¢ inch base 


STURDY * hermetically sealed steel 
case; heavy-duty screw terminals » 
in cup bushings 


HIGH CURRENT 
negligible inductance and resistance 
in windings and connections 


LONG LIFE® 10,000 charge-discharge 
cycles at peak rating 


rth for “W-ERG-Y” 
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TALKIE SALE! 





NE thing we’ve learned during the war— 

almost every small electronic device 
should be able to work anywhere under any 
climatic condition. People are going to expect 
their personal walkie-talkies, plane radios, hear- 
ing aids, etc., to be as tough and durable as the 
stuff the industry developed for the armed 
forces. The more punishment they take, the 
better they’ll sell. 


And that’s where these funny-looking little 
eyelet terminals may be able to do you a lot 
of good. They’re used to carry one or more 
leads into very small openings. The wires pass 
through tiny glass beads surrounded by metal 
collars, which you can solder into place in the 
twinkling of an eye. They form permanent 


hermetic seals, resist surface contamination, 
thermal shock and weathering. They have high 
mechanical strength and are chemically stable. 
All standard items are readily produced in 
quantity. 


These Eyelet Terminals are another example 
of the breadth and versatility of Corning’s line 
of electronic products. Some of them are pic- 
tured below with a brief description. Maybe 
they’ll point to a possible solution for a prob- 
lem that’s been bothering you. If so, write, 
wire or phone The Electronic Sales Depart- 
ment,M-4, Technical Products Division ,Corning 
Glass Works, Corning, New York. One of our 
engineers will be calling on you in record time 
to help solve your difficulties. 


NOTE—The metallized Tubes and Bushings, Headers and Coil Forms below are all made by the famous Corning Metallizing 
Process. Can be soldered into place to form true and permanent hermetic seals, Impervious to dust, moisture and corrosion 








Metallized Tubes for 
resistors, capacitors, 
etc. 20 standard sizes 
16” x 2” to 1144” x 10”. 
Mass-produced for 
immediate shipment. 


“Tron. 
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Metallized Bushings. 
Tubes in 10 standard 
sizes, 54” x 4%” to 1” 
x 41%" in mass pro- 
duction for. immedi- 
ate shipment. 


Headers — The best 
way to get a large 
number of leads in a 
small space for as- 
sembly in one oper- 
ation, 


Eyelet Terminals 
Single or multiple 
eyelets permit design 
flexibility. Standard 
items readily avail- 
able in quantity. 


Coil Forms— Grooved 
for ordinary fre- 
quencies— metallized 
for high frequencies. 
In various designs 
and mountings. 


VYCOR Brand cylin- 
ders—very low loss 
characteristics. 
Stands thermal 
shock up to 900°C 
Can be metallized. 


CORNING” and “PYREX” are registered trade-marks and indicate maufacture by Corning Glass Works, Corning, N. Y 
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Here's another of 


Alcoa's (Azz alge" Jobs 
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was turned over in a 





secondary operation 











Alcoa makes this part in a single stroke of the 
impact extrusion press. The bosses are put 
there, too, in that one wallop. If they had been 
wanted, fins and ribs could have been added, 
and the base could have been made thicker than 
the side walls. 

Remember how you once figured on three or 
four drawing operations to make a part like 
this? Punches, dies, press time, and intermedi- 
ate heat treatments all ran your costs up high. 
And even then, you’d have to find some way of 
tacking those bosses on the bottom. 

Because Alcoa Aluminum impact extrusions 








SS 





give you so much more to start with, less 
machine work is required to finish them. Think 
what this does to your production time and 
costs! For quotations on impact extrusions, call 
the nearby Alcoa office, or write 

ALUMINUM COMPANY OF AMERICA, 2179 
Gulf Building, Pittsburgh 19, Pennsylvania. 
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tons of Ste 


Our nation’s industries are in the process of re- 
conversion to a peacetime operation of manufact- 
ured “miracles”. ..‘’miracles”’ which call for nuts 
and bolts of unusual design. 


Already thousands upon thousands of special cir- 
cle ® fasteners are being produced at our plant 
—the largest independent in the country —for pro- 
gressive manufacturers everywhere. 


KNOW tho 
el ennval 


tw 
“te - ome nee More than 130 
” our own rolling mill? 


Years of experience plus the fact that all circle © 
fasteners are controlled from billet to bolt in one 
single plant, naturally make the Buffalo Bolt 
Company the logical starting point for any pro- 
ducer with an unusual nut or bolt problem. 


Whether they are standard or special, all circle ® 
products have the same uniform, controlled quality 
that serves tomake your production more efficient. 


. BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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Here’s an easy way to get 
the longest, most trouble-free 
brush service in your commutating motors 
and generators: give the problem to SPEER. 
Take advantage of the extensive service 
data SPEER has. accumulated through al- 
most 50 years’ specialization in matching 
brushes — mechanically and electrically — 
to individual machines. 
SPEER knows, from long experience, the 
brush grade best suited for any set of 
operating characteristics and service con- 


ditions. Its all-inclusive line of standard 


lita * CLEVELAND °* DETROIT 
MILWAUKEE * NEW YORK °* PITTSBURGH 





x = 


Makes PERFECT MATCH of brush and machine 





and special carbon, graphite, electro- 
graphite, and metal-graphite brushes, 
includes grades that will deliver peak 
performance in your equipment — with 
fewest brush renewals, less maintenance. 

For utmost freedom from such brush 
troubles as burning, sparking, overheating, 
and excessive wear and energy losses — 
for brushes perfectly matched to your 
machines — call on SPEER. Write for 


Brush Data Forms. 


SPEER 


CARBON COMPANY 
ST. MARYS, PA. 
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Theres a WHALE ‘Sim 


of a difference 
in GEARS by = am om =m 


The quantity production of GS custom-made small gears has been developed we believe, to a degree 
of uniform excellence unapproached in the history of the industry! The most extreme precision char- 
acterizés every operation. If you must achieve the utmost in smooth, dependable, economical per- 
formance, ask a GS engineer about the fractional horsepower gears you need. We can apply to your 


problem, all the skill, the experience, the exclusive methods and machinery developed thru a queer 
century of specialization in the manufacture of better small gears. 
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They're New... 
They're Neat... 
They're Oiltight! 


Work stoppages of machine tools and other in- 
dustrial equipment caused by fouling of push- 
button contacts are a thing of the past! Here’s a 
brand new type of push button that is absolute- 
ly oiltight. 

Designwise, these new G-E units give you more 
latitude in locating push-button stations. You don’t 
have to worry about the presence of lubricating oil 
or cutting compounds. Trim and modern in appear- 
ance they also help to ‘dress up” your product. 
Attractive nameplates in a variety of markings are 
available. 

Momentary contact units are available in single- 
pole, three-point contact and double-pole forms. 
_ Selector switches in two- and three-position forms. 
Indicating lights in six colors. For more details, 


check Bulletin GEA-4254 on coupon. 





TWO BARRIERS KEEP OIL OUT 


The contacts on these new G-E push 
buttons are doubly protected against ~ 
the entry of oil and cutting compounds. 
A flexible diaphragm seal (6) com- 
pletely separates push button from 
contact mechanism (7). An oil seal 
washer (4) prevents oil from seeping in 
between mounting bushing (1) and 
panel (3). Also provided are a washer 
(5) for adapting the button to variable 
panel pov Seed and a combination 
nameplate and positioning ring (2). 
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YOU CAN BUILD IN 


Now available for 
both flange and surface 
mounting, new G-E 
plugging switches are 
easily built into machines 
requiring plugging con- 
trol for quick stops. They 
have no clutch mechanisms to wear out. Con- 
tact-adjustment ranges of 40 to 140 rpm and 
140 to 750 rpm available. Check “Plugging 


Switch Data” on coupon. 


A long, Strong Pull wa 
SMALL SPACE » e°®@ 


Alnico magnets make pos- 
sible compact designs of sy 
electronic and electric equip- ® 0 % e 
ment, because of their high 2 @ i 
energy per unit volume. , j a © e| 
They are highly resistant 

ced ‘CIID 


to demagnetization by vi- 
bration, heat, or stray mag- 

netic fields. Sintered alnico lends itself to 
quantity production of small magnets. Cast 
alnico is best for magnets of more than 15 


grams. Ask for Bulletin GEA-3682B. 


Need a Big-muscled Push? 


You get a smooth. straight- 
line thrust of 2 in. to 16 in. 
with G-E Thrustors. Used to 
operate clutches, brakes, 
valves, or levers, these units 
are simple, effective, and easy 
to maintain. Motor, centrif- 
ugal pump, oil chamber, and 
piston are contained in one 
compact “package.” Avail- 
able in ratings from 50 to 
3200 pound thrust. Check 
Bulletin GEA-1262. 
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Quick Stoppers} G-E Publications... 
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TO HELP YOU CHOOSE AND USE 
D-c Motor Control in a Nutshell 


Our engineers put a lot of 
effort into making this a 
readable, helpful manual on 
d-c motor control. You'll find 
a handy selector chart em- 
bracing all types of d-c con- 
trol with the salient features 
of each. The bulletin tells 
you where magnetic controls 
are best and where manual controls are best. 
Lots of photographs and diagrams. Check 
Bulletin GEA-3531B. 





Electronic Power Switching 
for Resistance Welding 


To you who want fast, 
accurate power switching 
for your resistance welders, 
this bulletin is a mine of 
valuable information. It 
fully describes G-E Ignitron 
Contactors and their prin- 
ciples of operation—out- 
lines the economies they 
make possible. Installation 
wrocedure and typical layouts are discussed. 
ampilion cutaway views are also presented.* 


Check Bulletin GEA-3058D. 


eee 
IGNITRON CONTACTORS 
- otand anaes 





TO GENERAL ELECTRIC ome 
Section 668-47, Schenectady 5, N. a 
Please send me the following bulletin(s): 


GEA-4254A — Oiltight Push Buttons ...-----> : —- 
GEA-3571 — Plugging Guten isons ster tes’ ra 
GEA-3682B — Alnico Magnets .-------- nh —_- 
GEA-1262 , — Thrustors ... +--+ - se 00 

GEA-3531B — D-C Motor Control ...-- +++: ——— 


GEA-3058D — Ignitron Contactors. ...---+++°°" 
Company ee: eg ae ae 
Street 
City : 
SULT YOUR S 
ohana manufacturer 


State ____ 


‘I find “everything electric” 
-_ ie General Electric section. 
































e H( |} ALUMINUM ALLOY CASTINGS 


*TRIPLE-A Almag 55 
provides the extra 
strength and elongation 
required for this 
aluminum part. 












A LIGHT METAL IN WEIGHT ...A HEAVY METAL IN STRENGTH 


HE is a new aluminum Castings alloy with a tensile strength of 50,000 to 60,000 pounds per 

square inch. It is far stronger than gray iron—approximates the strength of malleable iron. 
And it has a remarkable elongation of 15% to 30%. Called *TRIPLE-A Almag 55, and produced 
by Acme alone, this new alloy is truly a heavy metal in strength. Yet, it has the light weight of an 
aluminum magnesium alloy. 






No matter what metal you now use, ask about Acme Aluminum Castings made of Almag 55. 
This new alloy may bring to your product the light weight—the corrosion resistance—the free 
machining—and the silver-bright surface that only aluminum gives. 






Remember, too, there are no finer castings— sand or permanent mold—than those coming from 
Acme’s big, modern, light-flooded foundry. There the most advanced castings techniques are backed 
by 25 solid years of foundry experience. For full information on how today’s aluminum alloy cast- 
ings made for today’s demands may be applied to your product problems, get Acme’s recommen- 
dations without obligation. 













*Trade Mark and Patents Pending. 


ACHE ALUMINOM ALLOYS, UNG. 


DAYTON 3, OHIO 


Fétliins [ooh lamieum, Prears, Prange Calling Engemecring 


. New York: F, G. Diffin Co., 111 Broadway 
Chicago: Metal Parts & Equipment Co., 2400 W. Madison Street, St. Lovis: Metal Parts & Equipment Co., 3615 Olive St. 
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Where truly fixed unvarying speed is imperative for 
proper performance, the E.A.D. SYNCHRONOUS MOTOR will do what 
the so-called ‘Constant Speed Motor’’ cannot achfeve . . . maintain the ' 
speed tied to the line frequency regardless of load and voltage variations | 
within the limits of its power. 












































115 VOLTS—60 CYCLES—CONTINUOUS DUTY 
CLASSIFICATION H.P. SPEED REMARKS 


Totally 
SYNCHRONOUS 1/50, 1/100, 1800 RPM enclosed. 
(Capacitor and Sleeve 
start and run) 1 /200 3600 RPM or ball 
bearings. 
OTHER EAD MOTORS 
Totally 
INDUCTION 1/15, 1/20, 1600 RPM enclosed. 
(Capacitor and Sleeve 
start and run) 1/30, 1/50 3200 RPM or ball 
bearings. 
Totally 
1/30, 1/50, enclosed. 
SHADED POE 1500 RPM Sleeve 
1/100 or ball 
bearings. 







——_ 


Ee 
EASTERN AIR DEVICES, INC. 


583 DEAN STREET e BROOKLYN 17, N. Y. 
An Affiliate of THE FRED GOAT CO., INC., Est. 1893 
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Advertising isn’t our game—or yours. 
But both of us know millions are spent to put 
a name or a slogan across. Million dollar appro- 
priations help! But we know of a surer way — a 
way that costs a lot less — to sell a name. 


Don’t pass over those words lightly. It isn’t a 
catch phrase. It gets your product’s name re- 
peated, favorably, among housewives and _busi- 
ness men — the people who buy. It gets the name 
repeated frequently, on order pads. It rings up 
cash registers, 


Product dependability starts at the bottom. It 
starts with the tiniest component. And that de- 
pendability is something we sell with every C-D 
capacitor. Why? Because we've been at it longer. 
Because we have produced more capacitors. Be- 


cause we have greater engineering and produc- 
tion facilities than anyone else in the field. Keep a 


that in mind when your plans call for capacitors. 


i 
! 
l 
| 
| 
| 
| THE IDEA 1S PRODUCT DEPENDABILITY 
{ 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 


CONSULT WITH OUR ENGINEERS 


Your requirements can be handled at C-D with 
greater efficiency and speed. Cornell - Dubilier F APAC IT0 RS 
Electric Corporation, South Plainfield, New 


Jersey. Five other plants located in New Bedford, 
Providence, Brookline and Worcester. 


| 
| 
| 
| 
| 
| 
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WATER LEVEL 


























Inside the glass tube of the upper bowl is a Monel 
piston, secured by a Monel spring clip and fitted with 
a Monel washer between clip and top (see inset). 


On the bottom of the piston is a nickel disc which 
rests on the inside of the lower bowl. 


The left-hand sketch shows this disc held down by 
the Alnico magnet located in the base of the coffee 
maker outside the lower bowl. When coffee is being 
made, and the water level drops to the point shown, 
flow stops. Remaining water boils, and is forced into 
the upper bow] with a rush. This carries the Monel 
washer up the piston’s stem, closing the ports at 
the top. 


At the same time, the nickel disc (which has ex- 
actly the degree of magnetism required to hold the 
piston to this stage) is pulled from the bottom of the 
bowl, allowing the Alnico magnet to drop to the 
position indicated in the right-hand sketch. The fall- 
ing magnet opens the contact switch. 


Coffee’s ready! 












MONEL CLIP attached to porcelain filter. 
Monel cannot rust, cannot affect the cof- 
fee’s flavor...always retains its spring 
properties. 
















THIS AUTOMATIC coffee maker does its work... 
then shuts off at precisely the right moment! 





A mechanical magnetic control governs the action. 





Simple in design, but positive and fool-proof in 
operation, the control unit employs Nickel and four 
of its alloys ... Monel*, Alnicot, Nichrome? and an 
iron-nickel alloy of the Invar type. 


Metal parts which come in contact with coffee 
are made of Nickel and Monel. Both are tough, 
strong and rustproof. They resist heat, corrosion 
and fatigue. And—most important of all—they do 
not contaminate coffee or affect its flavor. 





Alnico is used for the magnet... Nichrome for 
the heating elements... the Invar alloy—because 
of its low heat conductivity—for struts. 


In the G-E Automatic Coffee Maker—as in scores 
of other quality appliances—Nickel and nickel al- 
loys insure dependable performance...and long life. 


When you need a strong, rustproof metal for a 
difficult application, remember versatile Nickel and 
its alloys. Chances are, at least one of them offers 
exactly the combination of properties you require. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 





...Your Unseen Friend 


*“Monel—Reg. U. 8. Pat. Off. by The International Nickel Company, Ine. 
7Alnico—Reg. U. 8. Pat. Off. by the General Electric Company 
tNichrome—Reg. U. 8S. Pat. Off. by Driver-Harris Company 














If, in your product there’s a compact 
little power plant—commonly called a 
spring—you depend on that spring to 
deliver mechanical power as planned. 
Its function may be active or passive, 
but it must perform when called upon. 
If it doesn’t, the product is blamed, not 
the spring. 

Insure your product's good reputa- 
tion with springs from Accurate... 
where everything possible is done to 


Accurate— 
for springs 
that won’t 
let your 
product down 


SPRINGS 
WIREFORMS 
STAMPINGS 


give you springs you lin 
upon. Our experienced gpring engin- 
eers will help you bgsure you have 
planned the right sping for the job... 
our skilled craftsgien and modern ma- 
chinery assure 4ou of fine workman- 
ship... andy €areful testing through 
critical stages of manufacture will give 
you spriffgs that you can rely on to 
functignh well and long. Call us. We'd 
~—— work with you. 


ACCURATE SPRING MANUFACTURING CO., 3817 W. Lake Street, Chicago 24, Illinois 


20 ELECTRICAL MANUFACTURING 





Every kind...every size... 
every shape ...every_insulation 


You'll find the answer to your wire prob- 
lems at the big Port Huron plant of Auto- 
Lite. Every kind of wire and cable, plus the 


essential engineering know-how that comes 
from long experience and forward-looking 


research, is here to help you. Write to 


THE ELECTRIC AUTO-LITE COMPANY 
e Wire and Cable Division ° Port Huron, Michigan 


AUTO-LITE WY Tae 21: 


TUNESIN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES—SATURDAYS 8:00 P.M.—E.S.T. ON CBS 


. Sarnia, Ontario 
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Looking for Trouble-Free 
Control or Protection 


Type RT Thermostat. Adjustable 
Temperature Control. 


Investigate 


KLIXON 
Disc-Operated 


CONTROLS 


Designers and manufacturers seek- 
ing. accuracy and efficiency of opera- 
tion in control or protection devices 
rely more and more on Klixon Disc- 
operated Controls. 

The Spencer snap-acting thermo- 
static disc ...the fool-proof actuat- 
ing element of Klixon Controls... 
always snaps to a quick, clean break 
or solid make assuring accurate and 
dependable operation no matter how 
often it operates. 

Small, compact, light in weight, 
Klixon controls meet design and 
exacting performance requirements 
in such applications as transformer 
overheat protection, electrical circuit 
overload protection, thermal time de- 
lays and temperature control for 
miscellaneous equipment. Their reli- 
able operation is unaffected by 
motion, vibration, shock or altitude. 

If you need control or protection, 
investigate Klixon snap-acting con- 
trols. They are available in many 
standard types to meet most require- 
ments. Write for information, today. 


C-2850 Thermostat, Adjustable 
Range 300 F. 20 amps. 125 volts, 
A.C.; 8 amps. 125 volts, D.C.; 
10 amps. A.C, 


Type C-4351 Thermostat. Fixed 
Temperature Settings. 10, 20. 30 
amp. ratings. 110-220 volts. 


Type C-2851 Thermostat. Fixed 
Temperature Settings. 8 amps. 
125 volts, A.C., 4 amps, 250 
volts, A.C. 


Type B-3120 Thermostat and 
Heater, Crystal Dew Point Control 


Type PM (NAF-1131) Circuit 


Type ER Series. Ambient Compen- 
Breaker. 


sated Time Delay Relays. 


SPENCER THERMOSTAT CO., 905 Forest Street, Attleboro, Mass. 
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SHvatlalle Now 
POTTER & BRUMFIELD “MT” TELEPHONE RELAYS 


TS ee at ee a a 
EVER MANUFACTURED 


IT’S GOT ee COMPACT AND 
ata RR << QYe RUGGED 


YOUR ORDERS FOR ae RELAYS CAN BE PROMPTLY 


FILLED. FORWARD YOUR ORDERS TODAY 


OTHER STANDARD P&B RELAYS AVAILABLE NOW 


“ST” TE 
eins LEPHONE RELAYs 


t ” ELE X oO ° 
t T T ting volta : to 110 y colts -_ voltages up 
4” long. Opere —paliadium tacts corr —Palladium con. 
time delay—P y 175 
volts DC—" springs, 


ings- watts—up to 12 
—vp to 24 spe 
carry 175 woe ° 


STV Mae Me MES Talel-le McC RAM Al mettle lil) CMR a lel: (mols 
the low cost, quick delivery, that mass production offers. Forward 
your specifications today for price and delivery estimates. Large 
quantities of standard A stocked for quick assembly. Write 
for 1946 catalog illustrating a full line of ‘Standard Relays.’’ Most 


AZ tle Mt [ett tl a a lh eee le ol) 


Potter & Srumfpéiela SALES C0.,551 West Washington Blvd., Chicago 6, IL 


EXPORT DEPARTMENT, 2020 ENGINEERING BUILDING, CHICAGO 6, U.S. A. 
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Our customers profit from our extensive installation of Thermex 
high frequency preheating equipment. This most modern im- 
provement in plastics molding processes enables us to produce 
more and better pieces per mold cavity. In many instances, the 
number of cavities needed can be reduced, thus effecting savings 
in both cost and time. 

More important, however, are the resulting improvements in 
product quality with high frequency preheating. Among the 
advantages which you will gain are: 


Better cure 

Uniform density 

Less internal stress 

Higher gloss 

All around improvement of physical properties 
This General Industries installation is one of the largest in 
the plastics molding industry, and additional units are now 
on order. 

Added to our batteries of 150 presses (from 40 tons to 1000 


tons), and to the alertness and skill of our engineers, mold- 


makers and machine operators, high frequency heating brings 
new power to our plastics molding team and thus enables us 
to serve you better than ever before. 

Our engineers will be glad to work with you on present or 


future products. Consult us, without obligation, of course. 


MOLDED PLASTICS DIVISION 


m™ GENERAL 
INDUSTRIES co. 


ELYRIA ° . ° OHIO 








LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER 


DOUBLE SENSITIVITY 

D. C. VOLT RANGES 

0-1.25-5-25-125-500-2500 Volts, 
at 20,000 ohms per volt for greater accuracy on 
Television and other high resistance D.C. circuits. 


0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 

A. C. VOLT RANGES 

0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 

OHM-MEGOHMS 


0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 


DIRECT READING OUTPUT LEVEL DECIBEL 
RANGES 

—30 to +3, +15, +29, +43, +55, +69 DB 
TEMPERATURE COMPENSATED CIRCUIT FOR 
ALL CURRENT RANGES D.C. MICROAMPERES 
0-50 Microamperes, at 250 M.V. 


D. C. MILLIAMPERES 
0-1-10-100-1000 Milliamperes, at 250 M.V. 


D. C. AMPERES 
0-10 Amperes, at 250 M.V. 


OUTPUT READINGS 


Condenser in series with A.C. Volts for output 
readings. 


ATTRACTIVE COMPACT CASE 

Size: 214" x 5144"x 6”. A readily portable, completely 
insulated, black, molded case, with strap handle. 
A suitable black, leather carrying case (No. 629) 
also available, with strap handle. 


LONG 5” SCALE ARC 


For greater reading accuracy on the Triplett 
RED e DOT Lifetime Guaranteed meter. 


SIMPLIFIED SWITCHING CIRCUIT 
Greater ease in changing ranges. 


Write for descriptive folder giving full technical details 


Ale last Triplet 


ELECTRICAL INSTRUMENT CO. s.urrron, ono 
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Cabinets and housings fabricated by KARP are 
distinguished for superior sturdiness that insures 
longer life, and handsome, custom-crafted 
appearance. 

This “plus” in both utility and beauty gives your 
finished assembly added market value. It easily 
justifies a higher selling price if that is your aim 
—or gives you competitive advantage without 
higher price. 

KARP builds in this extra worth by painstaking 
skill and care to the most minute detail—a result of 
superior specialized experience and ability, to- 





WE BUILD ‘EM 


HUSKY and 
HANDSOME! 


gether with the finest of modern plant equipment 
and facilities. You get a de luxe, custom job at 
a cost that compares with that of ready-made 
stock items. 

Our large store of dies and tools is avail- 
able to save you the expense of many special 
dies. Yet your job is individualized to your exact 
specifications. 

Tell us your needs. Bring us your tough problems 
in cabinets, enclosures, chassis, racks, panels and 
housings. ANY METAL + ANY SIZE > ANY GAUGE 
* ANY QUANTITY 





All Types of Welding, Including Master-Craft Spot-Welding of Aluminum 


TT TI 


RAR Pum propuers CO., INC. 


nese namslatergaiy ernest 




















Sprague Unit-Cell Box Type 
Capacitors spell true power 
factor correction economy 
and efficiency for small 
users as well as large. You 
buy exactly the capacity 
you require. By installing 


POWER FACTOR them close to the inductive 
CORRECTION equipment to be served, 

. ical, you assure maximum cor- 
aan on rection. Write for details. 


Sprague capacitors for alternating current uses are so 
varied in size that it is difficult to say just which are 
standard and which are the “specials”. In addition to 
the motor start and fluorescent lamp capacitors the wide 
variety of types produced puts Sprague in an enviable 
position to readily recommend capacitors for any 
A-C application. 
Write far Sprague Catalogs 
No. 10 for A-C Motor Starting and Other Electrolytic Capacitors 


, PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 
No. 20 for Fluorescent and Other Paper Capacitors 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 
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Protect what you have... old or new 


To guard against damage to the motor, two types of 
protection are required .. . (1) Short Circuit, usually 
provided for in the form ‘of the branch circuit fuse or 
circuit breaker . . . and (2) Overcurrent protection 
which will disconnect the motor from the line in event 
of overload or other conditions which causes the. motor 
to consume more current than its design permits. 


Trumbull TT (1 H.P.Max.), TM-2 (2 H.P.Max.) and 
TM-714 (714 H.P.Max.) are old timers with young 






(Above) TRUMBULL TM Manual 
.. Starter 2 and 3 pole, 440-600 
Vv. Max., 72 H.P. Maximum. 





_CPRUMBULL- 


MANUAL STARTERS 


AWere's the HEATER... 
THE HEART OF THE STARTER, 
INTERCHANGEABLE FROM 
THE FRONT 


ideas and have served a long, long ume under these 
conditions. (Of course if you require remote control 
of motors and undervoltage protection you'll need 
Trumbull MAGNETIC starters.) 


But . . . and this is important . . . the construction of 
manual starters . . . and the interchangeable overload 
relay heaters with their easy accessibility, makes the 
difference between fully protected long life and ex- 
cellent motor service . . . and merely “start” and “stop”. 
Trumbull Manuals have an honored service record . . . 
as they'll prove to you on the job. 


(Left) TRUMBULL TT Manual 
starter 1 and 2 pole, 230 V. 
Maximum, 1 H.P. Maximum. 








THE TRUMBULL ELECTRIC MANUFACTURING CO. 
PLAINVILLE, CONNECTICUT 


NORWOOD, OHIO — LOS ANGELES — SAN FRANCISCO — SEATTLE 
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Engineering 


T’S CERTAINLY sound common sense to save 
I any assembly time which does not add to 
your product or your profits. The way the 
I. T. E. Circuit Breaker Company of Phila- 
delphia saved it . . . in assembling switchboards 
and circuit breakers. They used P-K Self-tap- 
ping Screws everywhere possible, in many 
kinds of materials. The minutes saved by elimi- 
nating individual tapping operations are mul- 
tiplied many thousands of times in assembling 
this kind of apparatus. That rates as common 
sense assembly engineering! 

You don’t know . . . we don’t know . ,. 
whether or not P-K Screws would save you 
money on your assembly job. But we do know 
that in 7 out of 10 jobs submitted to us, P-K 
Screws do the job better, for less. Why not find 
out if your job is one of the lucky seven? 


Let a P-K Assembly Engineer prove it 


The way one manufacturer makes fastenings 
with P-K Self-tapping Screws illustrates only a 
small part of the advantages of these unique 
fastenings. Maybe your product needs some of 
the many other advantages of P-K Screws. 
With the help of a P-K Assembly Engineer 
you can find out . . . either by his calling on 
you, or yeur mailing in assembly details . . . 
both without obligation. Parker-Kalon Corp., 


208 Varick St., New York 14, N. Y. 
Sold Only Through Accredited Distributors 


aX 


TYPE TYPE HEX 
“AY -— HEAD 


PARKER-KALON jj 


A FASTENING FOR 


The P-K Type ‘‘F”’ 
Self-tapping Screw is 
used for a multitude of 
fastenings . . . for wire 
cleats, insulation, 
switch covers, name 
and calibration plates, 
and even functions as 
terminals in these 
I. T. E. switchboards 
and circuit breakers. It 
cuts a clean, snug fit- 
ting thread as it is 
driven, and makes se- 
cure fastenings in such 
materials as the slate, 
ebony asbestos, and 
bakelite used in these 
switchboards. 


P-K 


TYPE “Z" 
PHILLIPS 


SELF-TAPPING SCREWS 


EVERY METAL AND PLASTIC ASSEMBLY 
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Figure what it would cost you 
to build up this section 













This Alcoa Aluminum extruded 
shape is produced in 80-foot lengths. 





This shape forms the side sill of a railway passenger 





car. It provides extensions needed for attachment of 
every part. It is strong and dependable, yet doesn’t 
contain a single pound of needless weight. 

To build up this section, you’d probably rivet 
together channels, angles, and Z’s. You’d have excess 
metal where one section overlapped another. You’d 
have the added weight of rivets. You’d pay for many 
hours of labor to assemble it. As one Alcoa customer i | 
put it, ““We can’t afford not to use extruded shapes.” 

For help on figuring how you can use Alcoa Alumi- 
num extruded shapes to best advantage, call the 
near-by Alcoa office. Or write ALUMINUM COMPANY OF 


America, 2179 Gulf Building, Pittsburgh 19, Pa. 
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SETTING NEW RECORDS YEAR AFTER YEAR! 


AN YOU: IMAGINE more than a thousand 
test-checked motors an hour spewing from 
assembly lines? 


Well, the Redmond Company does it, right on 
through the calendar, setting new records year 
after year! 


Redmond Micromotors are little fellows, in the 
twentieth horsepower class. Every day millions 
of them quietly perform countless tasks in 
homes, stores, garages, restaurants and fac- 


tories, in automobiles, ships, planes and trains. 


Producing these dependable Micromotors is no 
job for a novice. The Redmond plants have 
hundreds of specialists who for years have lived 
with their work day and night, magically con- 
juring up still better Micromotors, faster 
methods, and unique production equipment 
unheard of by the motor industry. 


Yes, sir, we get a real thrill out of setting new 
records. And we aim to do it again this year. 


Kedmond COMPANY, Inc., OWOSSO, MICHIGAN, U. S. A. 
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BRASS is out of the foxholes 
and back on the hills. 























OW ONCE AGAIN the voice of the 12-gauge is 
heard in the land! At last, Brass is back from ' 

hunting bigger game, and a lot of men and dogs are 

out living their long-denied dreams. Shotgun and rifle 

shells glint in the sun, and kindle a spark in the eye. 


Brass has well earned its return to the old outdoor 
life. It has come home from the wars with a long 

S/S I/F . list of citations for distinguished service in every i 

/ } feos, f f branch of the armed forces. Some of these read: ‘‘Sure- i | 

| ’ fire every time the chips were down. . . kick it, soak i | 

it, and slam it around; mighty few duds or ‘wet firecrackers’ no matter how you } 

treated it... never had any tough trouble with jamming or misfiring.” 


In pouring out thousands of miles of Brass for anti-aircraft shells, the modern 
mills at Bristol made military inspectors wonder out loud how such a standard 
of uniform quality could be maintained under pressure of war conditions. Perhaps 
this is the reason: This was the fifth war for Bristol, and we kept on making Brass 
sheet, rod, and wire to Bristol standards of quality . . . just the same way as we will 
make it for you, if you plan a product that can profit both you and your customers 
by the inbuilt use of solid Brass. Now’s the time to talk it over . . . just say when. 


. 


THE 


BRISTOL BRASS 


CORPORATION 


MAKERS OF BRASS AT BRISTOL, CONNECTICUT, SINCE 1850 


7043 
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Engineered by AMP-Specialists Connection 
in Solderless Wiring Devices FOR EVERY PURPOSE 


Whatever your product — toasters, ‘airplanes, or elec- 
tron microscopes — there is an AMP Solderless Wiring 


Device that is JUST RIGHT for every connection in it. AMP TERMINALS 


Whatever your wiring problem, AMP has the answer. 














AMP engineers have pioneered the major developments | 

in solderless wiring. They are specialists. Their knowl- TI EL 

edge and experience are yours for the asking. Let them ye General aa SY: VS; 
show you how AMP Solderless Wiring Devices can 

speed up your production, reduce your costs, improve the yg Cost eT aL 






quality of your product. Write today. 












WZ 


AMP "KNIFE-DISCONNECT” 


A quick-disconnecting 
splice for line splices. Easy 
to use. Cannot be acci- 
dentally separated. Iden- 
tical units. 











AMP STANDARD "TYPE B" 
A complete line of sol- AMP CONNECTORS 


derless terminals for gen- Butt-Connector and Parale 
eral use. lel-Connector types for fast, 
permanent, uniform 
splices. 
















AMP PRE-INSULATED with 
Diamond-Grip Insulation Support 
Insulation permanently bonded to = 
the terminal! fs ; ae > 

Ae alae AMP FLAG TYPE 
Mee Terminals especially devel- 
oped for use im restricted 





















AMP SIMPLIFIED WIRING 


A simple, flexible wiring system 
designed to reduce assembly and 
maintenance costs. Quick easy 
connection and disconnection of 
parts. - 








AMP “PLASTI-GRIP” PRE- 
INSULATED CONNECTORS 


Permanent splices in mini- 
mum space. Pre-insulated 
for quick, simple, complete 
installation. 














AMP “BUDGET” 
Low-cost terminals especially de- 
signed for competitive, mass- 
produced appliances. 







“SOLISTRAND" for Both Solid and Stranded Wire Applications 







Any of these types of AMP terminals are available in a 
wide range of wire sizes, stud sizes, and tongue shapes. 


! 


AIRCRAFT-MARINE PRODUCTS Inc. 


1521-35 NORTH FOURTH STREET. HARRISBURG, PA. 
ORROCK, 1405 Bishop St., Montreal, Que. 

In Canada: . AN nee 726 Homer Street, Voncouver, 8, ios 

F. MANLEY CO., 43 Victoria Street, Toronto, Ont. 
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_ way to locate oil makes use of waves 
originating from a detonation of dynamite. 
Wave reflections are picked up by flower-pot- 
like “ears” strategically buried over the sus- 
pect area and seismographically recorded. 
The pot or case, containing a sensitive elec- 
tro-magnetic element, can be made of various 
materials. With Synthane, however, no special 
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surface finish is required to resist corrosion. 
Synthane is also easily and quickly machined, 
and non-magnetic. In short, Synthane is eco- 
nomically better. 

Is Synthane better for your job, too? Could 
be! Why not find out, preferably before you 
design? We’re ready to help you with design, 
materials or completely fabricated parts. 


SYNTHANE CORPORATION ¢ 2 RIVER ROAD e OAKS ¢ PENNSYLVANIA 


SYNTHANE 


S 


SYNTHANE TECHNICAL PLASTICS + DESIGN + MATERIALS + FABRICATION 














By the time you read this, it’s likely reconversion will be 
complete or nearly complete. Plant reconversion. 

But before many a new product is born or an old product 
reborn, there will have to be a reconversion of thinking. 

Some prewar notions about plastics and their limitations 
will have to be shelved, if they have not already been. Why? 
Because, even in the unspectacular technica] plastics which 
we make, there have been important changes in resins and 
fillers. Low-loss and impact materials have been improved. 
Postforming of so-called thermosetting laminates is no 
longer a laboratory curiosity. 

The old and erroneous habit of regarding plastics as 
ersatz materials has almost died out. Now it’s the rule to 
use plastics where they rightfully belong, or not use them 
at all. As if to prove the point, there were so-many legiti- 
mate uses for plastics during the war, plastics couldn't be 


PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE 
TECHNICAL PLASTICS - SHEETS - RODS - TUBES - FABRI- 
CATED PARTS - MOLDED-LAMINATED - MOLDED-MACERATED 





set - o 


spared for service as substitutes. 





Reconvert your thinking about plastics? Yes! By all 


means go over every single part of your product or equip- 
ment to see where the advantages of plastics can be properly 
used to your advantage. 

If plastics offer all the properties you want, or more than 
you want, at a more economical cost—considering labor, 
material, ease of manufacture, length of life, sales appeal, re- 
placement expense, customer satisfaction—then use plastics. 


Should our own type of plastics—Synthane—seem to 
answer your purpose, let us help you investigate the use, 
find the right grade of Synthane for the job, and—if you 
desire—fabricate the material for you. 

The complete Synthane catalog is packed with helpful 
information. Before you forget, tear out the coupon and 


send for your copy now. 





AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


For better design for the future, check Automatic Electric’s Class ‘‘B” relay. 
In this new relay, you'll find all six of the features you want—and the most 
of each of them. Field response to this new development has been so over- 
whelming that our entire production for many months has already been 
spoken for. But you'll find it well worth your while to wait for this new 


relay, with its unique combination of features: 


Independent twin contacts for dependable contact 
closure... efficient magnetic circuit for sensitivity and 
high contact pressure . . . unique armature bearing 
for long wear under severe conditions . .. compact 


design for important savings in space and weight. 
Now available for coil voltages to 300 volts DC and 
230 volts AC, with capacities up to 28 springs; 
also with magnetic shielding cover, when specified. 


The Class 'B”’ relay, and many others, are shown in Catalog 4071. Write today for your copy. 


In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


AUTOMATIC @ ELECTRIC 
G AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET ° CHICAGO 7, ILLINOIS 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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Because of the Holes in this 
STS RU ae 





his is a Terminal Block. The two views of it reveal an alignment of three 
round, keyed holes moldéd into one side —and an opposing series of 
three rectangular, keyed holes molded into the adjacent face. Deep within 
the piece, these holes meet and form right-angle passages. 

The part, of black Phenolic, compression molded with two metal inserts 
in place, comes out of the die six at a time — each a perfect counterpart 
— each an example of precision processing. 

Much of the piece’s success can be attributed directly to the care and 
accuracy given to the making of the mold. Designed and constructed by 
Consolidated, the die provides cam-operated, side-core mechanisms that 
automatically mold the shaped holes into the block. 

Of prime importance is the fact that the customer is well pleased — his 
product well served. As a result of this and countless other Consolidated- 
solved problems, we invite the opportunity to apply this know-how to 
any and all custom molding assignments. Should you be planning in 
plastics, your inquiry will be appreciated. 





COMPRESSION 
¢C . 
i onso l ate INJECTION 
“YOUR BLUEPRINT MOLDED PRODUCTS Cotporciion TRANSFER 
WW PLASTIC’ 309 CHERRY STREET, SCRANTON 2, PA. 
Branches: NEW YORK - CHICAGO + DETROIT - BRIDGEPORT - CLEVELAND 
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Now! 


Telechron accuracy for 


your Time Switches 


¢ Every day more and more Telechron synchronous electric 
motors are coming off our production lines. Deliveries can 
be made promptly. That means you can now offer famous 
Telechron accuracy in your time switches... guarantee 
dependability and long life. 


© Self-starting Telechron motors operate in perfect synchro- 
nism with all commercial AC frequencies... cannot run faster 
or slower. They reach rated speed almost instantly. The 
special Telechron-developed oil maintains its lubrication 
throughout the long life of the motor. The light-weight, high- 
speed rotor literally floats in a protective film of oil, doing 
away with almost all wear of shaft or bearing. This assures 
accuracy, even under severe industrial conditions. 


® Telechron pioneered synchronous electric motors for the 
exacting demands of timing, switching and control instru- 
ments. The long experience of our application engineers is 
available to time-switch makers who want a better motor. 
There's no obligation, of course. Just address Motor Advisory 
Service, Dept. H. 


Telechron 


REG. U.S. PAT. OFF. 
WARREN TELECHRON COMPANY - ASHLAND, MASSACHUSETTS 


MAKERS OF TELECHRON ELECTRIC CLOCKS AND SYNCHRONOUS MOTORS 














Here is mechanical design that does 
not go around the block in order to 
step next-door. In Gast design the 
very conditions inherent in operation 
are themselves utilized in accomplish- 
ing the desired result—all without 
recourse to springs, valves, guides, 
rings, supports or other means-to- 
assist-means. Can anybody imagine 
anything simpler than a one-piece 
slotted rotor with one-piece vanes 
that slide outward against the cylin- 
der walls—and seat themselves per- 
fectly, and take up their own insig- 
nificant wear — because centrifugal 
force wen't let them do anything else? 





A— On a “Lightnin'" Mixer. 
B— On a Litho Equipt. & Supp. Co. Camera. 


VACUUM PUMPS: AIR COMPRESSORS-AIR MOTORS 


ENGINEERING TEST OFFER—So You Can SEE IF YOU'RE MISSING 


SOMETHING! Simply write our Engineering Department and explain the 
operation you think air might handle, or describe the job air is already doing 
for you. Our Engineering Department will study your problem, select or 
design a Gast unit to do the specified work at less cost or at greater 
efficiency or both. Then, without cost or obligation, the recommended unit 
will be shipped to you for your performance tests. 


oi 








"Vanes: Self. -seating 
. self-adjusting . 

springless. ' entrifu- 
gal force holds them 

inst cylinder wall. 
They * “work without 
works”. . . Continu- 
ous, non- -pulsating 
flow. ¢ air per 


ROT 






The LITTLE PARTS That ARE NOT THERE 


- . in Gast Vacuum Pumps (to 28 Ins.), Compressors (to 30 lbs.) and Air Motors (to 1 h.p. 





@ @ @ 


pound of wei 
more air per wn 
Forced- 


power 
air coolin life, 
ire g: o 


GET THIS IDEA-CATALOG 


It not only tells how Gasts are built and all about them, but Suggests uses 
that may not have occurred to you. Write for it; no charge or obligation! 










That's Gast design. That's why 
Gasts deliver more air per pound and 
per horsepower. That’s why Gasts 
work so dependably with so little 
attention. That’s why Gast ‘manu- 
facturing can be the very finest, de- 
spite an attractive first cost. And 
that’s why you should avail yourself 
of Gast experience, in applying Gasts 
wherever air is used or can be used to 
better advantage, to your greater 
profit and your customers’ greater 
satisfaction. 

GAST MFG. CORP. 

135. Hinkley Street, 

Benton Harbor, Michigan 












































C— On Aircraft Test Equipment. 






D— On a Houde Sump Filter. 




















ELECTRICAL MANUFACTURING 









BH SPECIAL TREATED FIBERGLAS SLEEVING 
































I. YOU NEED an electrical insulation that’s not 
affected by temperatures up to 1200°F., yet is 
unusually flexible, workable and durable, you'll 
find it in BH Special Treated Fiberglas Sleeving. 
Even in direct contact with heat units this re- 
markable sleeving won’t burn. 

Reason? It’s made of inorganic Fiberglas and 
treated by the exclusive BH process. No saturant 
is used, yet the sleeving won’t fray when cut and 
it is permanently flexible. In addition to many 
other properties it is moisture, oil and grease re- 
sistant . . . works easier, simplifies assembly and 
lasts longer. Made in natural color only—all 
standard sizes. Get your free samples today and 
compare! 


HERE’S ANOTHER NON-BURNING SLEEVING 


BH Extra Flexible Fiberglas Sleeving won’t ! 
burn because both yarns and impregnation are : 
non-inflammable. This high quality sleeving has 

all the advantages of pure Fiberglas, is toughened 

against abrasion, is non-fraying and non-stiffen- | 
ing. It lasts indefinitely without rotting or crack- i | 
ing—the ideal all-purpose electrical insulation for 4 
all kinds of industrial equipment and home appli- . 
ances. Available in all standard colors and sizes 

from No. 20 to 5%", inclusive. Put it to the 

toughest tests you know and watch the results! ) 


ALL BH PRODUCTS AVAILABLE IN STANDARD 
36” LENGTHS AND 500-FT. COILS 


PRODUCTS 





Dept. M Conshohocken, Penna. 
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PRODUCT REDESIGN | 


Whether you are designing a new 
product or redesigning a present 
one—let Richardson Plasticians 
help you. They are highly trained 
in the proper use of INSUROK | 
Precision Plastics, and will show } 
you new ways to higher profits and 
greater satisfaction. Write today! 


Problem: Redesign intricate push-button switch 
parts. Parts must have good insulating proper- 
ties, permanency of finish and appearance. 


Solution: Molded INSUROK—because it can be pre- 

* cision molded into practically any form—makes 

available many new design and structural 
possibilities. Threads, holes, trade-marks- 

can be molded right into INSUROK parts and 

no further finishing is required after molding. 





SOCSOSSSSOSSSSESESESSEESESESSOSCOEE 


Sean oceans 
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Courtesy, 
Allen-Bradley Co. 


The RICHARDSON COMPANY 


LOCKLAND, CINCINNATI 15, OHIO FOUNDED 1858 Sales Headquarters: MELROSE PARK, ILL. 


NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 
Sales Offices. CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Factories< NEW BRUNSWICK, NEW JERSEY 
{ DETROIT: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN INDIANAPOLIS 1, INDIANA 
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ANOTHER WILCO DEVELOPMENT 




























WILCO oer 


Morflex 


Higher Deflection Rate +» Greater Electrical Resistivity 





This new high action WILCO Thermometal broadens 
the range of Thermostatic Bimetal application. 


PROPERTIES AND CHARACTERISTICS —Morflex provides a 
10% higher temperature deflection and electrical resistivity 
for devices or instruments requiring extremely high sensi- 
tivity from 50° to 350°F. Whether the desired function is 
Temperature Indication, Temperature Control, or Tempera- 
ture Compensation, Morflex operates dependably and 





uniformly ... saves space. 


WIDE APPLICATION FOR DOMESTIC AND INDUSTRIAL 
DEVICES—Morflex is supplied in strip or in straight canti- 
lever blades, U-shapes, spirals and helices ...or as parts of 
assemblies with shafts, studs, brackets, contacts, braids i 


or springs. 


CONSULT OUR ENGINEERING DEPARTMENT— Write the 
WILCO Engineering Department for help in developing the 
proper application of WILCO materials to your products. 
Send for FREE copy of the WILCO Blue Book. It contains 
charts, formulae, and full descriptions of all WILCO 
Thermometals and other products: 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 

Silver , ee 

Platinum For rotating controls 

Tungsten SILVER CLAD STEEL 

Alloys JACKETED WIRE— 

f Sintered Powder Metal Silver on Steel, Copper, 

Invar or other combinations 

THERMOSTATIC BIMETAL— senmneted 


High and Low Temperature ROLLED GOLD PLATE 
with new high temperature 


dk flection rates. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 


Branch Offices: Chicago— Detroit — Los Angeles 





SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
| * ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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For the bearing surface of a cam-operated mechanism, Kopp engineers were ~ 
called upon to provide a glass part meeting the following specifications: + 


Ae 


EXTREMELY SMOOTH SURFACE 
ABRASION RESISTANCE 
HIGH MECHANICAL STRENGTH 
ACCURATE DIMENSIONS 


An assembly including this part is shown above. 

In addition, Kopp glass provides many other valuable properties, such 
as: Transparency or Opacity, Electrical Insulation, Corrosion Resistance, Long 
Life, Heat Resistance. 

If you have products in which these properties are required, we will 
gladly help you apply the proper grade and type of KOPP GLASS! 


KOPP GLASS i< 


SWISSVALE, PENNA. 
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MODERNIZE 


Your Sales Appeal 


Specify Bearings and Parts that will 
definitely safeguard against costly 
lubrication failure! 





THEN--- 
ADVERTISE 
"LUBRICANT- 
RETAINING 
BEARINGS FOR 
TROUBLE - PROOF 
OPERATION AND 
LONGER SERVICE” 


COMPO | 


(a “Bound Brook” Product) 


Oil-Retaining Porous Bronze Bearings 
and Parts, outstanding achievement in 
the field of Powder Metallurgy. A var- 
iety of metal powder compositions. 
Many sizes in all standard shapes in 
stock for Immediate Shipments. 


POwDIRON | 


(a “Bound Brook” Product) 


Sintered Iron Parts and Bearings. Sev- 
eral distinct formulas, with or without 
lubrication. Ideal for heavy duty ser- 
vice and volume production. 


Hundreds of Thousands of sizes available 
from Compo-Powdiron Dies on Hand. Write 
for Size List, Compo Stock List and valuable 
descriptive bulletins. 





For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 


POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 
Plain Bronze Bearings * Bronze Castings 

RESEARCH AND DEVELOPMENT IN POWDER METALLURGY SINCE 1921 

Main Office: BOUND BROOK, New Jersey * Branches: 1255 Book Building, Detroit 26, Michigan * 1901 Santa Fe 

Ave., Los Angeles 21, California * Canadian Representative: Dominion Bearings Ltd., Toronto * Montreal * Winnipeg 
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‘PRECISION SNAP SWITCH 


SQUARE 7) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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Simple Operating Mechan- 
ism, consisting of only two spring 
steel leaves, has no dead center 
position and gives exceptionally 
long life. 


‘Husky Melamine Case 





Operating Force approxi- 


.057” pretravel and .053” over- 
travel. Differential is .025” 












is not easily damaged 
through faulty installation 
or accidental impact, and 
is highly arc-resistant. 


Heavy Contact Biade is 
entirely separate from oper- 
ating mechanism. 


@ Write your own ticket when it comes to 
putting this new, precision-built switch to 
work. Its range of application is broadened 
by the greatly increased mounting conven- 
ience, husky build, higher electrical ratings, 
longer life and greater flexibility. 


A study of the double size construction 
sketch above will tell you that the mechanism, 
though small in size, is husky enough to doa 


x 
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CONSTRUCTION SKETCH 
+ DOUBLE SIZE + 





Compression Return Spring Compact Dimensions include 
of stainless steel insures posi- brass-lined mounting bosses 
tive operation and long life. 


mates 9 ounces. Full stroke of 
button is .110” divided into 


TT mo ee 
_—, 


cleverly placed with respect to 
operator and terminals, 





NO and NC 
have double 








Circuits 


break, silver contacts rated: 





Four Terminals have #6-32 5 
binderhead screws suitable "25 
for #14 wire. .05 


man-size job. It took almost unbelievable 
punishment during months of laboratory tests 
—hundreds of times greater than required in 
actual service. And thrived on it! 


Your nearby Square D Field Engineer will 
be glad to drop around with a sample. Com- 
pare it with any other switch of its type you've 
ever seen or used. You'll agree that it has 
eve ing needed. 









WRITE FOR BULLETIN 204 


Square D Company 
4041 N. Richards Street 
Milwaukee 12, Wisconsin 





J 000 


it takes rough treatment 





any shape without damaging its smooth surface or changing 


You can form DOBAR laminated insulation paper into almost 
/ DOBAR 


its electrical characteristics. It slides readily into small, confined 


ADVANTAGES 


spaces with minimum pressure and friction, making it quick 
and easy to handle. High dielectric strength 

The laminated moisture-barrier of cellulose acetate film in- .. . especially in high humidity 
creases dielectric strength to 70% hetter than standard paper, Low current leakage 


under ordinary conditions. At 85% RH and 85° F., DOBAR Easy to work, especially in tight 


tests up to 296% better. Leakage tests under the same conditions spots 


show an improvement of 327%. With its high resistance to High resistance to abrasion 


moisture, solvents, weak acids, mineral oils and similar dangers, Noncorrosive 


Less space required for same 
insulation efficiency 


DOBAR IMPROVES YOUR 
FACTOR OF SAFETY 


DOBAR effectively increases your margin of safety. 
These DOBAR advantages apply wherever you use insulation 


paper. Send for samples to test on your own applications. 
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STOVE MACHINE woop HARDENED, SELF-TAPPING 
BOLTS SCREWS SCREWS SHEET-METAL SCREWS 


TYPE A TYPE Z 
SCREWS AVAILABLE IN THESE METALS: 








COM. BRONZE 


STEEL STAINLESS STEEL MONEL METAL 
$s EVERDUR 
— ALUMINUM — 






: eoeAnd Each Screw is Available with all Commonly Used Heads... 
+ 


You can get the SPECIAL SAVINGS \&@ 
of AMERICAN PHILLIPS SCREWS | 


in any type...with any head...in any metal 








No other screw-driving method can give you the time-savings of 
American Phillips Screws—as much as 50% under your present 
assembly time. American Phillips Screws give you the self-aligned fit between screw 
and bit... the fumble-proof ease of driving . . . the slash-proof protection for work 
surfaces . . . and the value-protection for you that comes from American’s quality- 
control and 4-phase inspection, assuring higher perfection-percentage in every 
order marked “American brand.” 











And nowhere can you find a more complete line, especially in the range of 
rust-resistant metals ...aluminum, monel, everdur, and particularly stainless steel. 
American specializes in Phillips Screws of stainless steels in many different anal- 
yses, according to specifications dictated by different uses. So make use of 
American’s unrivalled experience and know-how in metallurgical research. 
Write today for advice on American Phillips Screws of the type and metal that 
will do the best job on your fastening problem. ..and the best job of cutting 
your assembly costs to a new low. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 59 E. Illinois Street Detroit 2: 502 Stephenson Building 


You’ve got Thousands to Gain—and Nothing to Lose 
WHEN YOU CHANGE TO: 


AMERICAN 
PHILLIPS Sceaus 
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Ohere is 
ONE 
RIGHT 
SOURCE 


for Sleeve Type Bearings 


s 


There are several reasons why many leading manu- 
facturers regard Johnson Bronze as the RIGHT source 
for all their Sleeve Bearings. For instance, we are 
the only bearing manufacturer that produces ALL 
types of Sleeve Bearings. This enables us to help 
the purchaser select the correct beariny for each 
application. It permits us to give sound bearing 
advice . . . based on facts . . . without prejudice for 
any one type. Every bearing we produce is man- 
ufactured complete in our plant . . . from molten 
metal to finished product. Thus we have constant 
control over every step in the process. We manu- 
facture only one type of product. . . Sleeve Bearings. 
All of our facilities, our resources and research has 
but one objective . . . to give our customers better 
bearings at lower cost. Isn’t this the type of bearing 
service you have been looking for? Your inquiry 
carries no obligation . . . why not write TODAY? 


JOHNSON BRONZE CO. 


570 S$. MILL STREET - NEW CASTLE, PA. 


The modern plant of 
Johnson Bronze. Over 
four acres devoted exclu- 
sively to the complete 
manufacture of Sleeve 
Type Bearings. 
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@ provides the simplest, quickest means 
for determining circuit conditions, loads 

‘taken by motors and other electrical 
equipment — all during normal operation 

without circuit interruption. The clamping 

jaws are simply placed over the conductor 

or bus, and current reading taken. 


© 27 meters in one — with selected AC 

and DC voltage, current, and resistance 

ranges. With DC voltage sensitivity of 

20,000 ohms per volt, it is ideal for testing 

photo-cell and sensitive relay circuits, 
alarm systems, electronic equipment etc., 

as well as small motors and controls, light- 
‘ ing circuits, etc. Can be used with current 

transformers and voltage multipliers. 


” dirat-reading, pocket size meter cali- 
brated: to. measure light values in foot- 
candles, and in “seeing tasks”. Equipped 
with the WESTON VISCOR filter, it 
measures all light values direct, without 
correction factors. Models for other 
requirements, 





For complete information on these, and 
other time-saving WESTON instruments 
write . . . Weston Electrical Instrument 
Corporation, 582 Frelinghuysen Avenue, 
Newark 5, New Jersey. ; 


— Weston Lilie 


| Many ~ Atlanta - Boston - Buffalo - Chicago ~ Cincinnati - Cleveland - Dallas ~ Denver - Detroit - Jacksonville - Knoxvidle - Los Angeles - Meriden - Minneapolis - Newark - New 
_ Orleans - New York - Philadelphia - Phoenix ea aden Rochester - San Francisca - Seattle - St. Lovis- Syracuse In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd, 
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Change-Over from Castings 
to Stampings Solves Many Problems 





, c 
re formen'7. 









—— 


Wloorcester SED STEEL CO. 


604 Barber Avenue Worcester 6, Mass. 
ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


Representatives in Alexandria Virginia, Buffalo, Canton Obio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronto 
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By Mattison high-powered precision 
surface grinder equipped with a built-in 
special A-B motor control panel. 


@ This wheel hub grinding and hon- 
ing machine, made by Cross Company, 
utilizes two built-in A-B control panels. 


e This line-bearing crankshaft lathe f , ; & Rotary milling machine, made by 
made by R. K. LeBlond and equipped the Cross Company, has an A-B motor 
with a special Allen-Bradley control control panel built into the machine 
panel provides an efficient layout. base. Note its clean, neat appearance. 
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20 Moving Parts—20 Chances for Trouble 


Only l Moving Fart 


in Allen-Bradley Solenoid Starters 


It’s the amazing simplicity of the Allen- tacts never need filing, cleaning, or oe 

! Bradley ee starter that makes it so With a sadn “Br adle oi sia oid starter you 

1! trouble-free. The a. or part is the - et millio o trouble-free operations. ab 
simple plunger which carries the movable con- and is orget it! 

tacts. There are no pins, pivots, in 

! orrode os as no flexible jumpers to Allen-Bradley Company 

break. sails do ate break, silve Street, Mil 


Right— Bulletin 709 across-the-line solenoi 
starter. Note its attractive appearance, whi 
cabinet interior, and generous wiring spa 


I 
at 


ALLEN-BRADLEY eee 

Lael o 
’ ¥ \ el 

\ : a — *% 


- QUALITY 












150,000 words °* 81 tables 
863 diagrams * 181 line and 
89 photographic illustrations 


) The handbook that tells you | | 
what you want to know about | 

| Relays and Timers 

ve . .. Selection .. . Application ... Use... Servicing and Main- A 

. tenance . . . 640 pages . . . Handy manual size . . . M3 


Have you gotten your copy? . . . Price $3.00 






es 


STRUTHERS-DUNN, INC. 
1321 Arch Street, Philadelphia 7, Penna. 


==) TRUTHERS-DU 
EEA 


ATLANTA*BALTIMORE*®BOSTON+BUFFALO+>CHICAGO®>+ CINCINNATI + CLEVELAND +DALLAS 
DENVER*+DETROIT*HARTFORD* INDIANAPOLIS * LOS ANGELES* MINNEAPOLIS *® MONTREAL 
NEW YORK + PITTSBURGH + ST. LOUIS * SAN FRANCISCO + SEATTLE +s SYRACUSE > TORONTO 
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This skill-in-quantity, this precision-in- 


Busy manufacturing the things you see on 
this page. All (except the engine, which 
is still under test) are pouring off our pro- 
duction lines—lines that the war proved 
can turn out precision products in mass- 


production speed and quantity. 


During the war Jack & Heintz made 
many of the most delicate instruments our 
Air Forces used—and had to make them 


in larger quantity and less time than had 


ever before been possible. And Jack & 
Heintz did it. 





volume, is now being applied to the prod- 
ucts shown here, and will be used to man- 
ufacture others soon. 

Our pledge to peacetime customers is 
the same as our pledge to the Air Force— 
every product bearing our name will be 
made with the same skill and care as the 
products on which lives depended—and. 
depended safely—in the war. Jack & 
Heintz, Inc., Cleveland, Ohio. 





J &H Ball Bearings 


3 &H Fractional Horse Power 


Electric Motors 
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2500 Volt Ampere inverter 


J &H Gasoline 
Engines 


=D 


Jack a HEINTZ 


CIncorporiled 


JH-6 Light- 
weight 
Aircraft 
Starter 
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PERMANENT MAGNETS 


MAY DO IT 


HISTORICAL DEVELOPMENT OF PERMANENT MAGNET THEORY AND MATERIALS 





Oe ee 


netisr 


TICOMAL 


max x 10° 


B.H, 


ALMICO 
an 


K. S$ COBALT 
— 


EXTERNAL ENERGY PRODUCT 


TUNGSTEN 


LODESTONE 
——_—<— $ — — — —$— $$ 


PERMANENT MAGNETS HAVE SERVED 
MANKIND SINCE 2700 B. C. 


The magnet, one of mankind’s oldest servants, has contributed much to the 
advancement of civilization. Primitive compasses utilizing the lodestone, a 
crude permanent magnét, were used by the Chinese about 2700 B.C. The 
term “magnet” is said to have derived from Magnesia, a city in Asia Minor 
where many such lodestones were found. 

While the compass using the magnet became a valuable aid to navigation 
and exploration through the centuries, it was not until the 19th Century that 
important strides were made in discovering other uses; and only in the last 
two decades that the powerful alloys were developed from which are made the 
permanent magnets that serve modern communication, transportation, indus- 
try and science in their myriad of diversified uses. 

Infinitely more power can now be packaged in smaller, more compact mag- 
net designs with the new high-energy alloy materials—such as Alnico V. 
More than 24,000 permanent magnet applications have been developed by 
The Indiana Steel Products Company, manufacturers of “Packaged Energy” 
exclusively for over 35 years. “Packaged Energy” may do some job or process 
better in your industry. We invite you to consult with our engineers. For data 
on permanent magnet application, write for “Permanent Magnet Manual,” 
prepared by The Indiana Steel Products Company. 


Producers of “Packaged Energy” 








© 1946, The Indiana Steel Products Co. 
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+++ THE INDIANA STEEL \{ PRODUCTS COMPANY « « « 


6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS G SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
vous 
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TUBING @ PAPER AND TAPE 


furbc¢ _INSULATIONS 


Control circuits—the nerve centers of modern 
industrial equipment—are critical in demands on 
dependability. TURBO insulations—diversified in 
characteristics—meet these exacting requirements. 
In both protected or exposed locations they pro- 
vide a type of insulation—safety factor engineered 
—to preclude operating impairment resulting 
from insulation breakdown. To further economy, 
they are supplied in a full range of vivid colors 
that simplify maintenance and speed repair. 











provide ‘simple solutions to intricate problems! 


—e* 


FLEXIBLE VARNISHED OIL TUBING: offers immunity 
to corrosive fumes, acid, alkalis and most solvents. 
It is impervious to moisture and non-hygroscopic. 


VARNISHED GLASS TUBING: capable of functioning 
in high ambient temperatures—enclosed motors, 
unventilated areas, and general heavy duty instal- 
lations. 


EXTRUDED TUBINGS: smooth wall, withstand ex- 
treme low temperature without embrittlement. 
Provide dependable insulation in sub-zero cold. 
Retains flexibility at all times. 

WIRE IDENTIFICATION MARKERS: two types—sleeve 
type that slips directly over pipes, tubes, con- 
ductors; and tab type with flexible flag attached 
to sleeve. Both available in any marking. 


Write today for free Specimen Board with sam- 
ples and sizes of each. 


WILLIAM BRAND & CO. 


276 Fourth Ave., New York 10, N.Y. » 325 .W. Huron St., Chicago 10, Ill. 


SATURATED SLEEVING @ VARNISHED CAMBRIC @ MICA AND MICA PRODUCTS 
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What makes products sell? As peacetime production swings 
upward, that question requires close re-examination by every- 
body making plastic products. Selling is again of paramount 


importance. 


Dow believes that it is the superior properties of quality 
plastics like Styron that make products sell. Styron’s 
dimensional stability and acid resistance recommend it for 
rugged products like batteries. Its easy moldability and low 
water absorption give it the call for refrigerator parts. Its =f 
brightness and clarity even make it worthy of costume /; 
jewelry and containers for fine cosmetics. And Styron proved 
in many tough wartime applications that it is the name you 
can depend on in plastics. 


gt 


Every manufacturer hopes for materials that bring ease 
and speed to production, better low-cost products, increased 
profits and prestige. Styron is such a material. 


‘This and other Dow plastics—Ethocel, Saran—demand new 
‘appraisal for many products of growing peacetime industries. 
Now that the war is over, you’re on your own in a new bid 
for markets. A call to any Dow sales office will help insure 
your future with better products. 





Styron’s brilliant clarity, low moisture absorption and 
stability at low temperatures make it broadly useful 
in ice compartment doors and other refrigerator parts. 


Styron’s excellent electrical properties, resist- Closures are a recommended use for Styron Tea strainers demonstrate the adaptability of 
ance to acids and dimensional stability meet because of its wide range of chemical resistance Styron to a variety of products in which it ® 


requirements for battery cases. and low moisture absorption. 





used in combination with metals, 









For durable molded products, Ethocel is the choice of 
manufacturers in many fields. Ethocel is exceptionally 
tough and dimensionally stable, under varying climatic 
conditions and temperatures. It is made transparent 


4! or translucent and in a wide range of flow. 





















Ethocel provides tough, light, colorful 


With injection molding Ethocel produce 
cabinets for table radios. 


attractive toy telephones, 






This Dow product is a plastic-of-all-trades. Its high 
resistance to moisture and most chemicals, corrosion 
and abrasion recommend it for use in many industries. 
It is making chemically-resistant pipe and tubing; 
colorful, rustproof screen, and textile monofilaments 
for fabrics that offer broad new possibilities in color Stondiines: of Minuit aiem ane ick eine eal tahing vecket eumiall 
and wearing qualities for shoes, draperies, luggage, bright colors, ease of cleaning. and most chemicals, even acids. 





upholstery and transportation seating. It also makes a 


wide variety of molded products, including chemical : ” ch 


Ce 


rh 


pes aaa al 


apparatus, plumbing parts and equipment, funnels, 
bottles and closures. Saran Film has many applications 
in protective packaging. New Dow developments in 
Saran have brought Saran F-122 Latex and Saran 
F-120 Resin, which makes possible more moisture- 
proof flexible coatings for paper, fabrics, wood, metal 
and rubber. 


Morstureproof, dustproof barriers of Upholstery fabrics of Saran offer new 







Saran Film protect fine products. ideas of serviceability, beauty. 


Success in plastics is measured only in end products. It calls for the com- 
bined efforts of manufacturers, designers, fabricators, and raw material 
Do 
producers. Dow is ready to do its part. Save time and money—call on 
Dow and get the most out of plastics. 
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THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York « Boston ¢ Philadelphia « Washington + Cleveland « Detroil 
Chicago ¢ St. Lovis +* Houston «+ San Francisco + Los Angeles « Seattle STYRON « SARAN « SARAN FILM « ETHOCEL « ETHOCEL SHEETING 
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BRUSHES AND CONTACTS 


(All carbon, graphite, metal, precious metal, and composition types) 


SINTERED ALNICO I! PUMP and FLUID DRIVE SEALS IRON CORES 
COIL FORMS . CARBON PIPE BRAZING TIPS 
WELDING CARBONS CHEMICAL CARBONS CARBON RHEOSTAT PILES 


CARBON DISCS FLASHLIGHT BATTERY CARBONS POWER TUBE ANODES 
ELECTROLYTIC ANODES FIXED & VARIABLE RESISTORS, etc., etc. 
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,,.and what's more, you canseE 
our machine PROVE ITS GUARANTEE” pp \ 7] 
a 


You'd be surprised how it helps to sell . . . when you 

are able to underscore your guarantee with a promise of 

visible proof. 

And you'd be surprised how it helps to keep your 

product sold... when users can see your product 

counter-sign its guarantee with ae 
h 


records posted in bold black and white. This removes 
cause for argument, protects you, and proves your 
product’s dependability. 

This protection is easily obtained by building into 
your product a Veeder-Root Counting Device of the 
type best suited to count your performance-units — 
turns, strokes, pieces, or others. These devices are 
easily worked into existing design-limitations... 
because of their compactness and simple drive- 





) 





connections. Find out how you can utilize Veeder-Root 
Countrol to prove your product’s guarantee. Write. 


VEEDER-ROOT INCORPORATED 
Hartford 2, Connecticut 
In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (New address on request) 
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otor frames machined — both ends -— 


three minutes — ORL 


Here’s another example of the way this versatile 
automatic lathe can be adapted to handle an ex- 
tremely wide range of work. 


THE GISHOLT SIMPLIMATIC 


Equipped with two special vertical carriages, this 
Gisholt Simplimatic is set up to machine both ends of 
these motor frames at once. 


Finish facing and boring operations are made pos- 
sible at both ends simultaneously by the flexible ar- 
rangement of front and rear slides. Work is carried on 
an expanding arbor with pilot. Allowing two minutes 
for loading and unloading, the longest floor to floor 
time on any of three different sizes of frames is three 
minutes. Actual machining time is one minute or less. 


If you produce standard parts in sufficient volume to 
consider the economy of automatic machining, look 
into the Gisholt Simplimatic. It is available in both 
Platen and Radial types. Write for full information. 





GISHOLT MACHINE COMPANY 


1119 E. Washington Ave. . 


Madison 3, Wisconsin 





This tool arrangement permits still another pair of slides to be 
mounted at the rear of the vertical carriages. Front slides can 
then be used for rough facing and rough boring with a shaving 
cut, rear slides for finish facing, and lower slides (feeding 
longitudinally) for finish boring. 


Look Ahead... Keep Ahead... 
With Gisholt Improvements in Metal Turning 





mm, TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © SPECIAL MACHINES 





_ a Varnished Silk Substitute 


was developed especially for use in 
magnetos, small instruments and 
coils, cable joints, splices, meters and all 
types of measuring equipment, 
where space is a prime factor. Not- 
withstanding its incredible space 
factor, this thin base fabric has 
superb flexibility, high dielectric 
strength, resistance to acids, 


moisture, oils and greases. 


ELECTRICAL INSULATION DEPARTMENT + WOODBRIDGE, N. J. 


Varnished Cambric Cloth Varnished Fiberglas 


Oth V. - /, r, ’ Varnished Cambric Tapes “Varslot’’ Combination Slot Insulation 
Auer Varnished Duck i i i 


Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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Horizontal flange 
mounted motor. 


Vertical, face type, 
motor used on jet 














Se Standard Flange 
and Face Type Motors 





motor. 


® Interchangeability 
® Simplified Service Problems 
@ Comparatively Better Shipments 


any designers are taking advan- 
tage of the benefits of motor 


standardization, especially motors for 
flange and face type motor mountings. 


Century motors with standard face 
type brackets are used where the motor 
is fastened from the driven machine 
side and the flange type bracket is 
used where the motor is fastened to 
the machine from the 
motor side. 


Flange and face type 







Century motors are supplied in single 
phase, three phase and direct current 
types, for vertical or horizontal mounting. 


Other Century motors are made 
in a wide range of types and sizes 
from 1/20 to 600 horsepower. To assure 
top performance Century motors are 
engineered to the functional character- 
istics of the machines they drive. Select 
Century motors for all your 
electrically powered 
equipment. | 
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Vertical flange mounted 
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ey 
FREE! Send today for your free copy of our 
new booklet—"Outstanding Truarc Applications 
Now YOUR MACHINES CAN HAVE THE in American Industry.“ See how Truarc can im- 
prove your product, while reducing production 
DESIGN ECONOMY made possible by Waldes TRUARC Retaining Rings! and maintenance costs. Specify booklet 1 7A. 


Truarc allows lighter, more compact units— makes assembly of machine 


U.S. PAT. REG. 18,144 


parts quicker, easier. Its perfect circularity gives better, more dependable 
retention. Truarc rings save weight, space, time and costs in every type of 
mechanical application. The crescent type is only one of six special Truarc 


rings. There’s a Truarc ring for your machines, too. 


waives L[RUARC . 


TRADE MARK 


RETAINING RINGS — 


WALDES KOHINOOR INC., LONG ISLAND CITY 1, N. Y. 


CANADIAN REPRESENTATIVE: PRENCO PROGRESS AND ENGINEERING CORP LTO., 72-74 STAFFORD STREET, TORONTO 
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Search the Wold 0 


And still you won’t find, better 
Asbestos covered wire than 
Besto-Wire, because Besto-Wire 
is Asbestos Wire at its Best! 


. INSULATED WIRE CO. Inc. 


50 Burnham Avenue 
Cranston, Rhode Island 











J 


ASBESTOS WIRE AT ITS BEST 


Copper, Nickel or Monel Conductors 


Manufactured PR 

in accordance with NEMA specifications 
Approved b r . aoe si 
adeoustiant iiibatedten: aoe Representatives In Principal Cities 
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(Left) Baking by Infra-Red. 


(Below) Conventional 
Baking Method. 


& CLEAR BAKING VARNISH 


Wether you are using the conventional type of oven or infra-red in baking your elec- 
trical insulation, you can be assured of obtaining excellent results with SYNTHITE PG-4. The 
ability of this varnish to lend itself to various application methods with a minimum of trouble 
and handling is just one of the many reasons why SYNTHITE PG-4 warrants your consideration. 

In baking PG-4 you will find that units, after having been dipped and air-drained for a 
proper period of time, show very little, if any, oven drainage. In the first stage of the curing 
or baking cycle the varnish solvent will evaporate, followed by polymerizing action where the 
whole mass of varnish solidifies very much like the interior of an egg after being hard-boiled. 
This action, of course, is of great advantage as it eliminates any “wet spots” or uncured “pockets” 
of varnish within the windings. . . . When properly cured, SYNTHITE PG-4 produces a sur- 
face or finish much like “case hardening.” This degree of hardness, within certain limits, is 
directly related to the time of baking and the temperature employed. With the use of proper 
infra-red equipment, it is possible, in many instances, to reduce the baking time of PG-4 from 
hours to’a matter of minutes. . . . SYNTHITE PG-4 Clear Baking Varnish is worth further 


investigation. Write us today for complete information. * Reg. U.S. Pat. Of, 


Ceanish spevialile 


JOHN C. oe COMPANY 


1060 BROAD STREET - NEWARK 2, N. J. 
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Where PRECISION is the goal 
BRASS is the metal... 





Here's why 


Nothing serves like B@ASs 


IN THE CONSTRUCTION OF SCIENTIFIC INSTRUMENTS 


MODERN MICROSCOPES, and similar optical instruments, have one important attri- 
bute in common—accuracy in the lens system... often held to a millionth of an 
inch! And for the necessary rigidity of the instrument, positive operation, smooth- 


ness and precision of adjustment—nothing short of mechanical perfection will do. 


That is why, for the critical mechanical parts illustrated below and on the preced- 
ing page, nothing serves as well as Brass. For Brass is a sturdy metal .. . it is strong, 
tough, durable, corrosion resistant, and does not rust. It machines readily—leaves 
clean, full-formed threads and knurls... provides exceptionally smooth milled, 
reamed or turned surfaces for bearing or mating parts. 


Brass is economical, too. Through The American Brass Company it is produced in 
a wide range of readily-adaptable alloys in commercial forms; also in special ex- 
truded and drawn shapes, hot pressed parts and pressure die castings. We’ll be 


glad to cooperate in determining the form and alloy most suitable for your needs. 


pA THE AMERICAN BRASS COMPANY 


Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury 88, Connecticut 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 46154 





ee ae HE UNUSUAL properties inherent 
in Plaskon Materials make them 


especially suitable for the molding 
of parts, complete units, or assembly 
of, attractive and serviceable electri- 
cal products in wide variety Plaskon 
Materials for molding are high in utility and 
decorative properties, giving products made 
from them impressive sales advantages. 


Plaskon Urea-Formaldehyde Compound 


1. Wide range of lightfast hues, from translucent natural 
and pure white to jet black. 2, Smooth surface, eye-catching, 
warm to touch. 3, Completely resistant to common organic 
solvents, imper- 
vious to oils and 

grease. 4, Possesses extremely high flexu- 

ral, impact and tensile strength. 5, Highly 

resistant to arcing and tracking under 


J 
There Ss a high voltages and high frequencies. 


TUSOMU am carne 


1, Assures ample protec- 

tion where water or high 

fe) you r humidity prevent use of 
urea compounds. 2, Ex- 

ceptional resistance to 

acids, alkalies. Non- 

porous, non-corrodible. 

3. Under extreme conditions of heat 
and humidity, is non-tracking, high- 
ly resistant to arcing, and has high 

dielectric strength. 4, Highest heat 
resistance of all light-colored plastics. 


Plaskon Resin Glue 
1. Materials bonded by Plaskon Resin Glue cannot be separated at glue line—the mate- 
rial fails first. 2, Plaskon glue line is com- 
pletely moisture-resistant, cannot be weak- 
ened by mold or fungi. 3. Maintains its 
tenacious grip in heavy-duty service for 
years, under water, on land, in the air. 


Experienced Plaskon technical men will be glad to help with 
your designing and manufacturing problems. 


PLASKON DIVISION « LIBBEY - OWENS - FORD GLASS COMPANY 
2137 Sylvan Avenue « Toledo 6, Ohio 


Canadian Agent: Canadian Industries, Ltd. « Montreal, Quebec . 


TRACE Mada REGISTERED 


* + MATERIALS « « 
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REVERE PHOSPHOR BRONZES 
OFFER MANY ADVANTAGES 


Strength — Resilience — Fatigue Resistance — Corrosion Re- 
sistance — Low Coefficient of Friction — Easy Workability — 
are outstanding advantages of Revere Phosphor Bronzes, now 
available in several different alloys. 

In many cases it is the ability of Phosphor Bronze to resist 
repeated reversal of stress that is its most valuable property. 
Hence its wide employment for springs, diaphragms, bellows 
and similar parts. In addition its corrosion resistance in com- 
bination with high tensile properties render it invaluable in 
chemical, sewage disposal, refrigeration, mining and similar 
applications. In the form of wélding rod, Phosphor Bronze has 
many advantages in the welding of copper, brass, steel, iron and 
the repair of worn or broken machine parts. Revere suggests 
you investigate the advantages of Revere Phosphor Bronzes 
in your plant or product. 






1. Flashlight clip 
2. Refrigerator door catch 
3. Fuse clip 

4. Switch contact 

5. Condenser member 
6 

7 

8 












. Tension spring 

. Contact blade 

. Sliding contact 

9. Guide fork spring 

10. Switch tension spring 
11. Spring pressure plate 
12. 3-way plug contact 
13. Tin-coated bellows 

. Flexible hose 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago, I/l.; Detroit, 
Mich.; New Bedford, Mass.; Rome, N.Y.— 
Sales Offices in principal cities, distributors 
everywhere. 

Listen to Exploring the Unknown on the Mutual 
Network every Sunday evening, 9 to 9:30 
p.m., EDST. 
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PACK PUSH 





Hook up your electronic, electrical and radio 















controls with Alliance Powr-Pakt Motors! 


They'll increase the flexibility and usefulness 


of any mechanical process. 
THE NEW MODEL 80 —“Even- 
Speed” Alliance phonomotor with 
turntable. More Alliance phono- 





Millions of Alliance Phonomotors are driving 


motors are used in the radio industry than any other kind. turntables, record changers, and radio tuning . 
Alliance Powr-Pakt Motors are manufactured in shaded pole induction “ a? Fe is 
and split phase resistor types. Frequencies range from 40 to 60 cycles, devices for the radio industry. With a few 


voltages from 24 to 250 and power ratings from less than 1-300th 


cuhaleic }aaiielidditiantd: design variations Alliance is now mass pro- 


New Uses for the Powr-Pakt Line! Electronic and electric controls, time, 
temperature, pressure and humidity controls, coin operated phono- 


ducing Powr-Pakt motors at the same low 


prices. They'll actuate all kinds of moving 


i 
graphs, drink and merchandise dispensers, fans, valves and blowers, | 
door openers, signals, motion displays, movie projectors and scores 

- 


of industrial applications. parts and controls. 


Smee: 3 ~ WHEN YOU DESIGN—KEEP 


gitiance 


ALLIANCE MANUFACTURING COMPANY - ALLIANCE, OHIO 


ALLIANCE TOOL AND MOTOR LTD., TORONTO 14, CANADA 
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Effective March 27th, 1946 


the corporate name of the 


CHICAGO MAIL ORDER COMPANY 


was chan ged to 


IS itive 


* 





This change was made for the convenience 
of our customers and will in no way aftect 
the policy or management of this company. 


ROBERT W. JACKSON 
President 


GENERAL OFFICES: 511 SOUTH PAULINA STREET, CHICAGO 


BUYING OFFICES: 200 MADISON AVE., NEW YORK; 186 LINCOLN ST., BOSTON 
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... because only BRISTO “Multiple-Spline”’ 
keeps going after a hex quits 


Consider the advantages of a socket screw that is 
wrenched by rotary pull instead of expanding push... 
and you'll agree that Bristo ‘‘Multiple-Spline”’ is ideal for 
hard-to-reach fastening points, for applications exposed 
to vibration, for products to which easy disassembly is a 
must. 

With the Bristo ‘‘Multiple-Spline’’ Socket Screw the 
socket is geared to the key so that the key pulls the screw 
around without expanding pressure. That’s why you 
can get a turn or two of extra tightness beyond the point 
where a conventional hex rounds out or bursts. A flick 
of the key easily releases the deep-seated grip for quick 
disassembly. 

Bristo ‘‘Multiple-Spline’” Socket Screws are made in 
sizes down to and including No. 4 wire in both cap and 
set screw styles. 

And where a hex socket screw will do just as well, 
Bristol offers a hex socket screw that is made with the 
same cold-forming methods and precision controls that 
were developed for ‘‘Multiple-Spline’’. 


tine 


Only the HB has the night socket 
screw for every application 


i 


Set 


(| 


ME 


=U 


MULTIPLE-SPLINE 
CAP SCREWS 
Nos. 4 to 10 
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WHY ‘‘MULTIPLE-SPLINE”’ 


MEANS 


TIGHTER 


NO EXPANDING PRESSURE; 


Be 


THE KEY PULLS 
THE SCREW AROUND 





GET SPECIFIC FACTS 0 





(——_———— 
HEX MULTIPLE-SPLINE 
PIPE PLUGS aya 


to ia. ae 




















“poly 


ormed Phendlite chassis fophigh volt- 
circuit breaker. All holes ahd cut-outs 
e punched in the flat blanky (foreground) 
before post-forming in channél shape. Use of 
Phenolite chassis in place offmetal eliminates 
insulation of each separa part of assembly. 















POST-FORMED 


PHENOLITE 


shapes profitable production 
and new products 


There are opportunities for you in Post-Formed Phenolite— 
the laminated plastic that simplifies production and offers 
countless new applications for profitable-selling products! 

Economical to produce, Post-Formed Phenolite parts are 
made in a matter of minutes. Practically any shape or form may 
be obtained simply by heating the sheet material a few seconds, 
then forming in low-cost wooden molds with standard press 
equipment. No sanding or “flash” removal is necessary. 
Fabrication may be done before or after forming. 

Phenolite is extremely light in weight (about \% that of 
aluminum); yet it has remarkable mechanical and impact 
strength. It possesses good machinability . . . is an excellent 
electrical insulator . . . resists heat and moisture . . . is resistant 
to abrasion . . . and is not affected by solvents and oils. 

Find out some of the many ways in which this versatile 
material can be used. Write for full information and the 


assistance of one of our trained engineers. 


NATIONAL VULCANIZED FIBRE CO. 


OFFICES IN WILMINGTON, 
PRINCIPAL CITIES DELAWARE 


*FORMABLE THERMOSETTING SHEET MATERIAL 
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For safely- maintained control of motorized drives, — 
specifically for motors of 1 to 7% H.P., single or polyphase, 
A. C., 110 to 550 Volts. ‘ 


Improved design saves wiring-time and simplifies mainte- 
nance. Front-connected, with open view for inspection of 
contacts and connections. Coil ratings clearly visible: coils, 
contacts and other parts are easily changed. Switch unit re- 
moved or replaced by turning only one screw. Re-set button 
independent of cover. 


Separate-unit construction for each pole, — confining the 


tenet 
“Sesg 3° 


io : 
Starter with cover removed 


ACROSS -THE-LINE TYPE; THERMAL OVERLOAD 
PROTECTION WITH INTERCHANGEABLE 
HEATERS. UNDER-VOLTAGE PROTECTION OR 
RELEASE. POSITIVE, QUICK MAKE-AND-BREAK 
SWITCHING MECHANISM; STRAIGHT-LINE 
LINKAGE 


arc, excluding dust. This lighter, stronger build of switch re- 
duces impact, conduces to long life. Switching mechanism in 
overload relays is insulated from the bi-metal and heater. 
(Starters are wired for separate coil circuit control for voltages 
other than line, if so ordered). 


Catalog 9-M will inform you fully of this Solenoid Line 
of Starters and Contactors ... Our frte Engineering Service 
will plan arrangements of Arrow-H & H STANDARD Units to 
fit your SPECIAL needs in Motor Control. INDUSTRIAL 
CONTROL DIVISION, 


CEL A OE 
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HELI-COIL 
INSERTS 










er) 


IN THREE SIMPLE STEPS! 





Ce 
RANANAASY 


a case ne natin 


‘Heli-Coil’” Screw Thread Inserts restore worn or stripped 
threads to original size— and actually increase the 
strength of the tapped fastening. They eliminate the 
need for oversize screws or studs. They are lighter, more 
compact, and much easier to install than solid bushings. 
They are precision-formed to exactly match American 
National thread profiles. 


Aircooled Motors Corporation at Syracuse, N. Y., salvage 
crankcases and intermediate and timing gear case cast- 
ings formerly scrapped because of an occasional error 


in tap size. ‘Heli-Coils’’ eliminate the waste—and meet 
the rigid production standards imposed on this work. 


In addition to their wide application to salvage, mainte- 
nance and field servicing, “Heli-Coil” Inserts are speci- 
fied in many original installations—to strengthen and 
protect the threaded parts where wear and abrasion 
of tapped threads are a problem. 


Engineering data, in bulletin forms, is now ready for 
you. Write. 


U.S. and foreign patents issued and pending. 


Engineering Representatives: 


47-23 35th STeeer 


DETROIT KANSAS CITY 

Gc. C. Brown & A. W. Reader 
210 South Pleasant St. 
Royal Oak, Michigan 


LOS ANGELES 
Pacific Airmotive J. S. Wise 
1628 McGee St. Room 925, Pacific Mutual Bldg. 


Kansas City 8, Mo. 523 West Gth St. 
Los Angeles, California 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


L 
AIRCRAFT SCREW PRODUCTS COMPANY, wc. 


LONG ISLAND CITY,],N.Y. 
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PORTANT 
REASONS ~ 


Why lt Will Fay Yon to Specify 


RELIANCE Series C” MOTORS 


1. Protecting enclosures keep out dirt, chips, oil, excess 
moisture. 


2. Steel stators for strength. 


3. Thirteen-step winding treatment, for maximum stator 
protection. 


4. Pressure cast aluminum rotors provide troubie-free 
windings. 


5. Heavy shafts, liberally designed for added strength. 


6. Precision bearing mount affords real protection to bear- 
ings and_windings. 


7. Optional lead outlet arrangement permits machine 
mounting with elimination of conduit box. 


8. Flange and face type brackets offer alternative methods 
of machine application. 


Write today for Bulletin C-118 which 
gives more complete details on these 8 
advantages and offers many additional 
reasons why it will pay you to specify 
Reliance Series C Motors. 


RELIANCE ELECTRIC 
& ENGINEERING CO. 


1054 Ivanhoe Road Ei u Cleveland 10, Ohio 


Birmingham « Boston « Buffalo « Chicago « Cincinnati « Denver ¢ Detroit 
Gary © Greenville « Houston « Kalamazoo ¢ Kansas City © Knoxville 
Los Angeles ¢ Milwaukee © Minneapolis « New Orleans « New York 
Philadelphia * Pittsburgh © Portland, Ore. * Rockford, ill. © St. Louis 
San Francisco * Seattle © Syracuse * Tampa * Tulsa * Washington, D. C. 
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FROM DESIGN TO ASSEMBLY 


UR specialty is the improvement of products and 
O parts through plastics engineering, molding and 
complete assembly. 

Improved products are obtainable through a wide 
choice of molding materials, each with specific properties 
to determine selection . . . through formulations worked 
out by our plastics chemists for special needs . . . through 
techniques developed by us in combining plastics with 
complementary metals . ... through improved molding 
processes. 

If you seek product betterment, let us help you. Our 
engineers and chemists are trained to consider plastics in 
relation to your requirements and the product improve- 
ment desired. We have the latest equipment for injection, 
transfer and compression molding. Our production is 
varied, from simple molded items, produced in volume 
on high-speed injection presses to intricate assemblies, 
transfer molded with inserts. For information on our 


plastics services, write for Folder File EM 4. 










See us at booth 89 
NATIONAL PLASTICS EXPOSITION 
April 22 through 27 






REG. U.S.PAT.OFF 









PLASTICS & METALS COMBINED 






PLASTIC WHEELS for Many Uses | 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35— 1440 So. Robertson Blvd. 
CANADA—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 
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WHAT SIZE MACHINE SHOULD | BUY? 
Your machine should have ample ca- 
pacity for peak loads, but you should 
not pay for excess capacity which you 
will not use. The Bruning BW System 
not only provides a careful analysis of 
your print needs, but also makes avail- 
able the exact size machine to fit your 
needs—thanks to the completeness of 
the BW line. (Illustration shows only 
a few of the many BW machines 
available.) 





1.A versatile, 


2. 17 years’ experience 


feeeeeeas 


CHARLES 


Since 1897 
NEW YORK CHICAGO 
Atlanta Ceintnes 
Kansas City Miwnchee 
St. Louis Guedes 
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You Get These Six Major Advantag 


simple method for making black line 


ints directly from tracings. 
a : in analyzing printmaking needs. 


3. A complete line of materials, including white and 


green-tinted papers, thin, medium 
papers, black, red or brown line P 
parents to supplement original tracing 
for intensifying pencil lines on tracings. 








HOW MANY TYPES OF PRINTS WILL 
! NEED? Your black line equipment 
should be capable of providing 
various kinds of prints for depart- 
mental differentiation. The Brun- 
ing BW System provides black 
line prints on white paper, black 
lines on green paper, red line and 
brown line prints. In addition, there 
are BW Transparents and BW Film 


for special purposes. 






5. A continuing service .. 


and heavyweight 
prints, BW Trans- 
s and BW Film 


“one time sale.” 
tomer’s interest. 


es With the BRUNING BW SYSTEM 


4. A complete line of printing and developing machines 
to fit every requirement. 


i drafts 
thing for the engineer and afts 
aaa Buying a BW machine is, 


6. Continuing research and develop 








WHAT ABOUT SERVICE? 

Bruning representatives sell a com- 
plete line of engineering and drafting 
supplies . . . all the way from tracing 
paper to drafting machines. There- 
fore, Bruning has a continuing inter- 
est in you as a BW customer .. . and 
Bruning experience is always avail- 
able to help you get the most out of 
your BW machine. 







. because Bruning sells every- 
man, not just BW 
therefore, not a 







ment in the cus- 



















CHOC HCCC eee ere eer receeseneees 


o 
: CHARLES BRUNING COMPANY, INC. 
e 4710-14 Montrose Avenue, Chicago 41, Illinois 
a w U N | N G C 0 M P A N Y, | N C. : Gentlemen: I want to know more about Bruning BW 
* Prints and equipment. Please send me information. 
LOS ANGELES *° Neme 
ies : Company 
Newark Pittsburgh ‘Street 
Seattle ae State 















YOU'LL FIND EVERYTHING YOu 
WANT TO KNOW ABOUT 


MOTOR CONTROLS relay 


in the FROM A 


FEDERALOG resistor » 


Condensed, yet thoroughly com- 
prehensive, the FEDERALOG gives 
you all the information you re- 
quire on 


SHE DOESN'T KNOW A 


* Switches 

Service Equipment 
Meter Socket Troughs 
Multibreakers 
Panelboards 

Motor Starters 


Circuit Breakers 


+ + + + + & 


Fuse Boxes and 
Accessories 


No file on electrical equipment 
can be considered complete un- 
less it includes a copy of this new 


and important catalog. Write for YET SHE CAN BE THANKFUL FOR THE 
i today on your letterhead = Ss BUILT-IN DEPENDABILITY OF 


or use the coupon 


MOTOR 
CONTROLS 


Like “cl’ man river”, her machine just keeps rolling along. Yet, 
behind the busy scene, often out of sight and out of mind, you'll find electrical 
control equipment bearing the honored name of Federal. Designed and built 
for year-after-year dependability, Federal products are specified wherever 





performance characteristics are measured in terms of production. 





PRES SSKSSSSSSSSSSSSSSSSSeeeeeseseeseeeeseeale 


FEDERAL ELECTRIC PRODUCTS CO., INC. 
50 Paris St., Newark 5, N. J. (Dept. E.M.) 


Please send a copy of the FEDERALCG to Federal Noaik Com: 


bination Motor Start- 


Name er: Bulletin 514 Size 
1. 250v, 60 amp. fus- 
: ible for motors up to 
Co. - Title. 5 hp; equipped with 
motor circuit discon- 

Address nect switch, 
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For your resistors for experimental work, pre- 
production models, pilot runs, and small produc- 
tion runs call upon your local IRC Distributor 
for prompt, intelligent service! 


Announcing the 


IRC INDUSTRIAL SERVICE PLAN 


now offered by over 300 IRC Distributors ! 


IRC Distributors from coast to coast are now 
able to give industrial users_of resistors a new, 
extra service on all standard IRC products. 


Under the new IRC Industrial Service Plan, your 
local IRC Distributor is building and maintaining 
adequate stocks of standard IRC units for many 
industrial requirements... and he can now fill 
your moderate-quantity orders, from stock, at 
direct-factory prices ! 


Take advantage of this new IRC plan, speed 

your reconversion and development by getting 

acquainted with your local IRC Distributor. If 
you do not have his name, your IRC Representa- 

tive will be glad to recommend one or several in 

your vicinity, or write direct. 


Send for your copy. 
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INTERNATIONAL RESISTANCE COMPANY 





DEPT. 6-D 401 NORTH BROAD STREET, PHILADELPHIA 8, PA. 
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You can put your check mark on No. 2 right 
now, because— 

Payload is the pay-off in the airline oper- 
ator’s business. A pound of dead weight saved 
means a pound of payload added and, in a 
year's time, that’s worth $100 per plane to 
him*. An ounce of gold is worth only $35. — 

Lightweight American Magnesium products 
are helping accomplish this payload boosting 
weight-saving in airliners. 

Magnesium Will Help Boost Your Pay-Off 
Whether you're moving materials, have products 





that must be moved, or machines with mov- 
ing parts, you can doubtless employ American 
Magnesium products to similar advantage. 
Our engineers will gladly help you determine 
where and how. 

Then, get in touch with American Magnesium 
for dependable magnesium castings, forgings, 
shapes, and sheet. Call the near-by Alcoa 
office, or write: 

Aluminum Company of America, Sales Agent 
for American Magnesium products, 1715 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


*Average saving estimated by 4 leading U. S. airlines 
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...and cost is a 
major factor -— 





© 1° DETERMINE ACCURATELY YOUR OWN NEEDS 
® We can make it worth your while to determine 
x for yourself the kind of equipment you need, its 
™%\ capacity, rating, etc. If you can give us accu- 
* rately the limit conditions of your needs, we can 
®% almost certainly locate surplus low cost equip- 
ment to fit those conditions. } 
2° ESTIMATE THE COST YOU CAN AFFORD 
Our principal objective is to get this equipment 
into your hands and actively producing urgently 
needed goods. In pricing, every consideration 
will be given to the necessary adaptations of the 
furnaces to your particular needs. ' 
3* FILL IN AND MAIL THIS COUPON 


Pe we ww eS eS eee eee eee eee oe 


| Te War Assets Administration: Please send meinformation onthe | 





| following types of surplus Heat Treating Equipment. 
FUEL INTENDED USE TYPE OR MAKE 
l RE oo < Tan, pea Rien hd 6s ¢ oc eahMeRe Sine aleins 6 Obnban l 
oa 105, abs. 1 kak Set nan cadets Soe 1 
cranes terre enratnt serene i 
Serr PR i 2) ALIN atari I 
I am also interested in [) heating furnaces, [} melting furnaces, i 
D dryers, () kilns. i 


CRO OO Eee OOO eee Eee ee 


er 









l SOAS iG SER he onic ele aseeeed ae 174-1 ! 


la ce ee See ee es ee 


WaR ASSETS ADMINISTRATION 


OFFICES LISTED BELOW ARE TEMPORARILY IN 
RECONSTRUCTION FINANCE CORPORATION AGENCIES 


Offices located at: Atlanta - Birmingham + Boston - Charlotte - Chicago - Cleveland - Dallas - Denver 
Detroit - Helena + Houston + Jacksonville + Kansas City, Mo. + Little Rock + Los Angeles - Lovisville 

is « Nashville + New Orleans - New York + Oklahoma City + Omaha - Philadelphia 
Portland, Ore. - Richmond « St. Louis - Salt Lake City + San Antonio + San Francisco + Seattle - Spokane 
Cincinnati + Fort Worth (Telephone 3-5381) 
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Laminated Precious Metals 





make these things possible... 


F Desirable electrical, mechanical or chemical quali- e 
ties of precious metals can be added to the strength 

; or other desirable properties of base metals, pre- 

: cisely where and as required. 


Precious metal properties of corrosion resistance, 
electrical superiority, and durability can be ob- 
tained without solid precious metal costs. 


Uniform maintenance of lamination ratios with no 


& Finer, more lasting finishes than are otherwise ee 
porosity, pit marks or defects. 


obtainable in base metals. 


ee 


SHEET: Sheet is manufactured in any combination of metals and in 
any quality or ratio, single or double plate or striped. A recentiy 
developed specialty is edgelay. Laminated sheet can be produced as 
thin as .003 of an inch; in widths from 1 inch wide to 6 inches wide, 
and within tolerances of .0001” to .0002” depending on the material. 


We are able to supply laminated or solid sheet with a fine mirror finish 
suitable for production of the finest precision parts or decorative pieces. 
Sheet or strip is supplied coiled or flat according to the customer's 
specifications and depending on the dimensions. From this sheet prac- 
tically any form or type of product may be produced. 


i 


assemblies and in the chemical industry, for non-corrosive containers 
and conveyors. In addition to round tubing, almost every other con- 
ceivable shape may be had, whether rectangular, octagonal, or star ‘ 
shaped, etc. Rings, sleeves and jackets are quickly and economically 
cut from laminated tubes. Machining and forming operations can often 
be eliminated or reduced by the use of specially shaped tubing. 


TUBING: Because our tubing is actually deep-drawn sheet, its quality 
| Pr is easily controlled. Dimensional limits lie berween approximately 
! .015” O.D. to 2” O.D. with wall thickness as small as .005”. Very 
close tolerances can be maintained both on wall thickness and diam- 
eters. Laminated tubing is now used in the electrical industry, for 
electronic applications, high frequency radio parts, delicate instrument 





WIRE: We draw wire to diameters as fine as .005” to .006” depending 
on the material, and the precious metal thickness can be held to a 
tolerance of .0001”. In spite of such small dimensions, such wires are 
often engraved for decorative purposes or shaped for industrial use. 
Laminated wires, available in every conceivable shape, are widely used 


in spectacle frames, in various instruments, for formed plated springs, 
low cost electric wire (silver coated steel), radio electronic parts, 
where expansion must be held to a minimum (silver on invar), and in 
chemical apparatus when corrosion must be prevented. We also make 
solder wire and preformed rings for straight line production. 


a staff of thoroughly experienced metallurgists, chemists, designers and consultants . . . an 

up-to-date research and testing laboratory . . . and a splendidly equipped tool room. These 

are all at your service to cooperate with your own staff to the full extent of our facilities. 
Your inquiries are cordially invited. Ask, too, for a 


| To assist you in the application of our products to your products we are maintaining 
copy of our new descriptive folder on silver solders. 








re 







Y ~ 
TSTART Diy 
| RIGHTL ) 
\ . with 


» PRODUCTS 


D PARTS AND ASSEMBLIES 






SHEETS - WIRE + TUBING + SOLDERS + FABRICATE 


cm 
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D. E. MAKEPEACE COMPANY 
Main Office and Plant, Attleboro, Massachusetts 


} 
| 
NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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ACCELERATION TIME 


FIRST AID FOR SMALL MOTORS 


Without a Mercury Midget Clutch a small motor will frequently draw 
five times as much current during the starting cycle as it would if 
equipped with one. The multitude of electrical appliances in the 
postwar home will impose additional demands on electric circuits. 
The manufacturer who equips his motor with a Mercury Midget 
Clutch insures the housewife against burnt-out motor windings and 
blown fuses. 


The cost of a split phase motor plus a Mercury Midget Clutch is, in. 
the opinion of leading design engineers, the most economical way to 
power electrical equipment for safe, trouble-free operation. € 


The Mercury Midget takes care of 4 h.p. installations. Other stand- 
ard models provide similar protection for motors up to 15 h.p. 
Write for information. MERCURY CLUTCH CORPORATION, 
Canton, Ohio. New York Office: 19 Rector Street. 
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NATURE 


...EXTRA GREASE CAPACITY FOR PROTECTION 


But — among “Self-Protected” and “Sealed” bear- 
ings it’s the NORMA-HOFFMANN “CARTRIDGE” BALL 
BEARING that provides that extra—more than double 
— grease capacity so vital to long life, low main- 
tenance and minimum attention. 

° ¥ * 
There are many other distinctive — and equally 
valuable — features, in the “CARTRIDGE” Bearing. 


Write for full details to our nearest office. 


Or,—better yet—ask them to send one of our 
engineers to discuss your bearing problem—in 
strict confidence, of course. 





NORMA-HOFFMANN BEARINGS CORP'’N. STAMFORD, CONN. Sounded 1911 


Field Offices : NEW YORK + CHICAGO « CLEVELAND « CINCINNATI + PITTSBURGH » DETROIT + LOS ANGELES » SAN FRANCISCO + SEATTLE, WASH. 
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The motor of the Future! An entirely 
new expression of electro motive 
force—in POWER-POISE, the capacitor 
motor of smooth streamed styling 
and unmatched mechanical perfec- 
tion=bringing new beauty and a 
touch of tomorrow to your product. 


PRODUCT OF 


THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 


GENERAL OFFICES 


DAYTON 1, OHIO 


PLANTS AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 
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FILEWORTHY FACTS 


| FROM THE I-S LABORATORY | 


Beryllium Copper for Diaphragms 


Many users of diaphragms have found 
that Beryllium copper is the ideal ma- 
terial because of its high elastic limit, 
low modulus, corrosion resistance and 
low hysteresis. Because Be Cu gains its 


spring temper from heat-treatment, it . 


may be formed in the soft, ductile, an- 
nealed state and then hardened after 
all forming operations are completed. 
In addition, the I-S technique of fixture 
heat-treatment produces sections that 
are flatter and more uniform than can 
be obtained with any other material. 
Because of the much better perform- 
ance obtainable from Be Cu™P common 
test methods of checking complete as- 
sembly are inadequate and costly. The 
I-S laboratory has developed a test pro- 
cedure using the Carson Electronic Mi- 
crometer to check the diaphragm itself 
as illustrated in the diagrammatic 
sketch below. This 
simple, quick test 
inspects for uni- 
formity of deflec- 
tion, as well as 
quality of mate- 
rial and accuracy 
of processing. A 
heat-treated dia- 
phragm section is 
placed on the in- 
spection table of 
the micrometer and a reading made 
of the initial position. A standard load 
is then applied and the deflection meas- 
ured. The weight is removed after a 
predetermined time and new free posi- 
tion measured. The deflection reading 
checks the rate of the diaphragm and 
offers control over such factors as 
thickness of material, depth of corru- 
gation, and elastic modulus of the ma- 
terial. The difference in free position 
before and after the load application 
is the permanent set caused by the 
loading, and is a measure of the elastic 
limit of the material. For a given ma- 
terial this will indicate the degree of 
stability to be expected in use. 

The entire test cycle takes less than 
a minute and gives complete control of 
diaphragm quality. Data accumulated 
in a similar manner are used by I-S to 
determine the proper heat-treatment 
giving minimum drift or hysteresis, 
and maximum elastic limit. This is 
the Micro-Processing approach which 
makes it possible to get the maximum 
available benefit from Be Cu and at 
the same time eliminate the cost of 
labor put on sections that will not give 
acceptable performance. 


LITERATURE 


Reprints of the article which appeared 
in the December 6 Iron Age by H. G. 
Williams, on “Heat Treating Beryllium 
Copper for Peak Performance,” are 
now available. 
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ELECTRONIC 
MICROMETER 
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TEST LOAD. 


ABOUT 


254 BERGEN BOULEVARD 


MIiCRO-PROCESSED ™ 





% © 


Ve I-8 
SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 
_mocrsiie LITTLE FALLS, NEW JERSEY 
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MICRO- PROCESSING PROVES SOLUTION FOR RADAR PARTS 


Mechanical Difficulties Threatened 
Far-Reaching Electronic Developments 


Because of the peculiarities of high 
frequency current flow, radar design- 
ers were hard-put to find a mechanical 
means for achieving the current carry- 
ing properties required in certain con- 
tact springs. Beryllium copper was 
recognized as the most suitable mate- 
rial electrically, but repeated attempts 
to use it failed. 

Early in the development of new 
equipment for the Navy, one of the 
leading radar laboratories called on 
I-S engineers to collaborate in the de- 
velopment and design of a group of 


- parts including tube and sliding con- 


tacts, gaskets and flexible connectors 
(some of which are illustrated). Each 
part was designed by Instrument Spe- 
cialties to obtain full advantage of Be 
Cup and, at the same time, be practi- 
cal to produce with inexpensive tooling. 


APPLIANCE MAKER IMPROVES 
PRODUCT AT NO EXTRA COST 


The flat spring, 
shown here, was 
used in the speed 
control unit of a 
newly designed 
kitchen mixer, at 
a cost lower than 
otherwise obtain- 
able. Require- 
ment: a spring 
free from drift or set, long service life, 
and low assembly cost. To protect the 
manufacturer’s past record for quality 
it was necessary that this piece give 
accurate, maintenance-free perform- 
ance over a long period. 

Here is a practical application of the 
low-drift quality of Be Cu as made 
possible by Micro-Processing, which de- 
velops to a maximum the most impor- 
tant property or properties necessary 
to each application, by heat treat- 
ing properly selected material] at the 
one best combination of time and 
temperature. 





The extremely close tolerances, and 
exacting physical and electrical prop- 
erties are lost to the eye, but failure 
on any count would cause the complete 
unit to be ineffective or inoperative. 
Positive, drift-free contact pressures 
were essential in circular parts; space 
limitations demanded high working 
stresses; because of the “skin effect” 
high conductivity was essential. 

I-S Micro-Processing was the an- 
swer. Every requirement was met and 
this new radar program proceeded at 
a time when progress seemed impos- 
sible. This is another example where 
micro-processing by I-S produced uni- 
formly superior parts at lower piece 
price with appreciable savings in as- 
sembly and replacement costs. 


SPRING INDEX NO PROBLEM 


Springs with a large index, like those 
illustrated below, have always pre- 
sented an extremely difficult problem. 
Ordinary coiling machines have defi- 
nite limitations where index ratios 
greater than 10 or 12 are encountered. 
Variations in coil diameter, number of 
coils, and free length increase as the 
ratio increases. 

The I-S method of coiling wire on 
mandrels and heat-treat forming pro- 
duces springs that are concentric, uni- 
form, free from set, with tolerances as 
close as + .002 inch in production quan- 
tities, regardless of index. 

_ The springs shown below were de- 
signed for an oxygen breather valve 
and were produced by micro-processing 
to the following 
specifications: 
Outside diameter 

495 + .005 
Wire diameter .0142 
Free length 
552 + .015 
Load at .296 length. 
4.82 grams 
F Tolerance on “— 
3.5% 

The significant fact discovered by 
many users is that great savings may 
be realized in addition to the many ad- 


vantages of Be Cu™P, 
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lf your new product calls for a rubber 
part—big, small, simple, or intricate— 
made to blueprint specification with 
micrometer accuracy—write or wire 
The H. O. Canfield Company! 

FREE New H. O. Can- automotive, ele¢- 
field General Catalog trical, medical, 
illustrates thousands of plumbing, and 
rubber and synthetic general industries. 


rubber parts manufac- Send for your copy 
tured for the aviation, today! 


a) 


eal et hells Bridgeport | 
Avenue Connecticut 





it uses 


47,000 feet 


of Geon-insulated 


wire 





Same type insulation is revolutionizing 
home and industrial wiring 


HESE front and rear views of a Rotary Switch and 

Relay Bank Rack—that’s what Western Union calls 
it—give some idea of where all the wire goes. But they 
don’t tell why so much Geon-insulated wire is used in 
machines like these as well as other equally compli- 
cated instruments designed and built by Western 
Union engineers. 


Most important, of course, are the excellent elec- 
trical properties of insulation made from GEON. They 
permit a thinner coating of insulation. In instrument 
wiring that means that the assembly engineer has more 
room for doing his intricate job. In building wiring 
it means more conductors per conduit or ‘smaller 


holes to be drilled. 


But insulation made from GEON 
offers more than this. In all types of wir- 
ing it’s easier to handle because it’s 


B. F. Goodrich Chemical Company 


94 





smooth and non-sticky. It’s easily identified because 
of the brilliant, permanent colors. It’s highly abra- 
sion resistant — pull it around sharp corners without 
fear of tearing. It resists water (GEON compounds, 
of course, are Underwriters approved for TW and 
other type wires); it resists oil and greases, acids 
and most other chemicals, sunlight and ozone, flexing, 
heat and cold, and most other normally destructive 
factors. 


The next time you order wire—for manufacturing, 
home or industrial wiring—be sure to specify wire 
insulated with GEON now being made by leading 
wire and cable manufacturers. Or for more informa- 
tion please write Department D-4, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. In Can- 
ada: Kitchener, Ontario. 


A DIVISION OF 
THE B. F. GOODRICH COMPANY 
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Every genuine Lord Mounting 
carries the name ‘‘LORD” 
embossed in the rubber or in 


raised letters on the forgings. 
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a flexible mounting which protects your equipment from shock and 
vibration; increases service life, improves accuracy, permits lighter con- 
struction and wider manufacturing tolerances, reduces noise and decreases 
personnel fatigue. It is compact in design and easy to install. 

The picture shows a very simple looking little gadget, made of rubber 
and metal. It’s a typical Lord Bonded Rubber Plate Form Mounting, of which 
millions are in use. They are produced to accommodate loads ranging from 
one half to several hundred pounds. 


So far as application is concerned, it’s just as simple as it looks. But 
years of study, research and experiment have gone into its construction and 
design. The development of a rubber to metal bond of great strength, enabled 
Lord to produce this mounting which utilizes the flexibility of rubber stressed 
in shear to isolate vibration. 

When you come to Lord with your vibration problems, you are getting 
an answer that represents the last word to date in scientific research and 
development. Send for Bulletin 104. 


* BUY VICTORY BONDS * 










it Takes BONDED RUBBER Ye Shear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 








IS YOUR NEAT NEW 
PRODUCT NOW 
IN A TEST TUBE? 


Your company may or may‘not maintain an 
extensive research laboratory. But scientists 
working ceaselessly in America’s best research 
laboratories are creating with today’s modern 
equipment the new and improved. plastic com- 
pounds that will become the wonderful new 
products of tomorrow. 

Because plastics are our business we main- 
tain constant contact with the men whose 
research is opening up a whole new world of 
plastic possibilities. We. at Standard Molding 


STANDARD 
Cor 


1517 East Third Street 


DAYTON 1, OHIO 





Corporation of Dayton, stand ready to trans- 
late the new developments in thermoplastics 
into improved products or parts for you. 
This organization has the skilled technicians 
experienced in precision technique for produc- 
ing injection molded plastics. Our new and 
expanded facilities are ready to convert your 
idea into an efficiently produced and properly 
applied plastic part. We invite you to mail 
your blueprints for confidential study and sub- 
mission of suggestions without obligation. 


G) MOLDING 


Telephone: HEmlock 8307 


NEW YORK—R. S. Christie Co., 175 Fifth Ave., Tele. Gramercy 7-8929 
CHATTANOOGA —Standard Molding Corp., P.O. Box 350, Tele. 62101 


Branches: 
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ONSTANT research and development have 

contributed many features which make 
Fairbanks-Morse Motors outstanding. Today, 
they are an accepted standard in industry. 


They serve dependably in underground damp- 
ness, in dust-choked mills and elevators, amid 
the flying chips of iron and steel in the metal- 
working industry, and on many other difficult jobs. 


That’s why so many motor users insist on 
Fairbanks-Morse Motors... and that’s why you 
can specify them with assurance of satisfaction. 


Fairbanks, Morse & Co., Fairbanks-Morse 
Building, Chicago 5, Illinois. 


Fairbanks-Morse =: 


Magnetos - Stokers + Railroad Motor 


A name worth remembering 
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Cars and Standpipes * Farm Equipment 
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RAWING on its 25-year experience as pro- 

ducer of “everything in electrical con- 
tacts,’ Mallory has made contact selection 
incredibly simple for you. 


What it has done is to standardize production 
of eight basic types of contacts—eight types 
that you can specify by catalog number, avoid- 
ing the expense and delay of special tooling. 
Experience has shown that these basic contacts 
meet 90% of all typical application needs. 


See that headless screw contact in the upper 
left? It serves in thousands of applications such 
as voltage regulators. If you need a contact like 


P. RR. MALLORY & CO; tc. 





that, it’s a practical certainty that the size you 
want is in the Mallory Catalog. 


Write for a copy of the Mallory Contact Catalog 
today. Consult it first — before you design your 
new equipment. Then, if you don’t find what 
you want, ask for Mallory engineering help. 
Mallory engineers have created and produced 
more than 5,000 special contacts — they’re 
ready to-tackle any contact problem. 
















In addition to the Mallory Contact Cata- 
log, write for the Mallory Contact Data 
Book. It’s the most authoritative work on 
contact fundamentals, designs, materials 
and applications. Sent free to engineers who 
write for it on company letterheads. 


] 
| 


<= 









INDIANAPOLIS 6, INDIANA 
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Prints made in seconds 


Consider the convenience of having an Ozalid 
machine beside your drawing board. 
When you want a print, you merely take a 


sheet sof the desired type of Ozalid sensitized 
matemial . . . place your drawing on it .. . and 
feedboth into the machine. 

Your print is ready in seconds—because there 
are only two automatic steps— Exposure and 
Dry-Development. 

What’s more, it is a positive copy—not a nega- 
tive—of the original. It’s easier to read, com- 
pletely dry, and ready for immediate use. 


Offers Unlimited 
Versatility 


In identical fashion, you turn out all 10 
types of Ozalid prints—prints that have 
black, blue, red, or sepia lines . . . prints 
that are on paper, cloth, foil, or film. 
You'll appreciate this versatility. For 


you can assign identifying colors to Unnecessary drafting 


prints of different operations...always eliminated 
make the type of print best suited for —_—_— 


the job at hand . .. and save time, labor, Assume that you want additional trac- 
ings of the above floor plan so that you 


and materials in numerous ways. 


Hours are saved with OZALID 








SPECIFICATIONS OZALID MODEL F 
(Designed for Medium Requirements) 





@ Accommodates materials up to 42 
inches wide. 
e Printing speed 4” to 72” per min.— 
Developing speed 48” per min. 
@ Electrical consumption: 
Starting....... 19 amps. at 220 V.— 
Operating........ 15 amps. at 220 V. 






@ Power factor corrected to......87.5%. 

e@ Wired for..........205-235 Volts, A.C., 
60 cycles, single phase. 

e Width 6556”—Height........517%” 
—Depth (Incl. feed board)......3344”. 

@ Net. weight 725 \bs.—Shipping 

weight (approx.)........ 1145 lbs. 

















OZALID 


DIVISION OF GENERAL ANILINE & FILM CORPORATION 


Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 





can add the plumbing layout to one 
copy; the air-conditioning layout to the 
next, and so on. 

With Ozalid, you need never redraw 
the “Master” original. Just make Ozalid 
Intermediate prints of it . . . and add the 
individual details in pencil or pen. Then 
use the “Intermediate” to produce the 
desired number and type of positive 
OZALID PRINTS. 

This is just one example . . . that prob- 
ably suggests dozens of uses in your 
work. 























Write today for free booklet 
No.68 ... containing the 10 
types of Ozalid prints and 
telling the complete story. 






















JOHNSON CITY, NEW YORK 





Pictured above is another reason why Union time-saving Strategic Middle Route unit- 


Pacific can maintain fast schedules. It’s one of ing the East with the West Coast . . . are 
the “Big Boys,” 600-ton super-powered freight plus advantages only Union Pacific 
locomotives designed to meet industry’s heaviest provides. 
demands. 
Union Pacific traffic experts are located in metro- 
But it takes more than horsepower to politan cities from coast to coast. Call on them 
keep shipments rolling on schedule. The to assist in solving your transportation problems. 
“know how” of many thousands of : 
trained Union Pacific employees . . . the For efficient, dependable freight service— 


be Specific - 
say Union Pacific’ 


* Union Pacific will, upon 
request, gladly furnish 
industrial or mercantile 
concerns with informa- 
tion regarding available 
sites having trackage 
facilities in the territory 
it serves. Address Union 
Pacific Railroad, Omaha, 
Nebraska. 






The Progressive 7 
UNION PACIFIC RAILROAD 
The S1ralegic Middle Route 
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THE EureKA VACUUM CLEANER is depending on materials team- 
work to maintain its position as one of the country’s leading 
household appliances. This new and improved home cleaner 
makes strategic use of both thermoplastic and thermosetting 
plastics as well as light metals and other materials. Thus the 
specific advantage of each material is utilized to the utmost. 


Celanese plastics: LUMARITH CA and LUMARITH Ec supply 
dent-proof toughness and surface permanence fo the injection 
molded suction nozzles, hose connections, switch key, name 
plates, handle and cord clip. 


Because of plastics, the Eureka makes its postwar debut in 
“technicolor” ... The present model is a deep maroon—a color 
that adds quality and distinction to the workmanlike design. 


Celanese is headquarters for cellulosics —the most widely 
used plastics for consumer goods. The technical service staff 
can be depended upon for accurate and practical advice on 
product planning of this type. Celanese Plastics Corporation, 
a division of Celanese Corporation of America, 180 Madison 
Avenue, New York 16, New York. 


a eee 


Celanese “Azza. 


FORTICEL+ Sevier, LUMARITH* Seite 
tivation, = CELLULOID* Sier VIMLITE* Zw 


Glazing 
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Uniform Denseness 
Saves Tenseness 


. «in Plastics, too! 


Your prastic PART can be molded 
with a uniform density unheard of 
only a short time ago — before 
Heatronic molding. It took radio- 
frequency pre-heating to give the 
higher plasticity, lower molding 
pressures and improved cure that 
render this happy result, 


Uniform density of the piece, of 
course, improves every application 
—even makes new ones feasible. It 
permits figuring on reduced stress 
concentrations, better dimensional 
stability and increased strength 
factors—impact, compression, ten- 
sile, flexural and dielectric. 


Kurz-Kasch 


For Over 29 Years Planners and Molders in Plastics 














There are plenty of other plus 
factors derived from Heatronic 
molding—enough to more than 
warrant your talking them over 
with us. Why us? Because Kurz- 
Kasch offers a molding plant 
that’s grown since birth of the 
industry—a large and still 
growing Heatronic installation 
—and the experience to go with 
the equipment. After all, didn’t 
we pioneer Heatronics for plastics? 


You bet we did! Ask a Kurz- 
Kasch engineer about our complete 
custom molding service—by phone 
or by letter. 


Kurz-Kasch, Inc., 1419 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York « Chicago e Detroit 
Los Angeles « Dallas « St. Louis ¢ Toronto, Canada « Export Offices: 89 Broad Street, New York, N. Y. 
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Newl This complete new and handy guide for 
proper relay selection. Your copy is ready. 


Clare Type “C” d.c. Relay. For applications * LURKS 
where rapid operation and release are required. RES? STANC 
* 


\X 
This New Clare Catalog 


is your guide and data book for 
solving any relay problem cnet aed ll se sm 


in 12 different standard or special types and sizes. 


e In this handsome new catalog and engineering data book, Clare gives you 
complete information that will help you solve any relay problem, no matter 
what your requirements may be. 


In these forty-four pages you will find the special features which make it possible ;, 

for CLARE to “custom-build” a relay to fit your most exacting needs. Pictured Sao ends Meamhined @ ples an geealamy Oot sorter: 
and described are Clare Relays whose precision and dependability has been a 
proved by use in many industrial applications. Your copy is ready. Send for it today. 


Whatever your special requirement. . . you can count on Clare “custom-building” 

to meet it. Clare sales engineers are located in principal cities. They are ready 

and able to discuss your relay requirements with you . . . show you how CLARE 

“Custom-Built” Multiple Contact Relays are the effective answer to modern lsh veliags Sean AMD lneatatore of spout 

design problems. heat-treated Bakelite. Have minimum cold flow 
properties, low moisture absorption content. Permit 

Send for the new CLARE Engineering Data Book now. Address: C. P. Clare & CSS 

Company, 4719 West Sunnyside Avenue, Chicago 30, Illinois. Cable address: 

CLARELAY. 


CLARE RELAYS 


Double arm armature assembly of stainless steel 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use soon end sraainte cuuaay of congas meat 
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UNDERCUTS 


In designing die castings, undercuts (recesses 
in casting walls) are usually avoided since 
they necessitate slides or “knockout” cores in 
the die and thereby increase production costs. 
There are occasions, however, when under- 
cuts can be completely justified, as in the die 
casting here discussed: 

The designers of the illustrated zinc alloy 
die cast carburetor body were anxious to 
minimize the amount of metal required per 
casting since the production run on this part 
is very large. Considerable metal was elimi- 
nated through the use of the undercuts indi- 
cated on the drawing, and this saving easily 
offset the extra die cost involved in providing 
slides. Furthermore, the undercuts made sec- 


a 





FOR DIE CASTING ALLOYS 





tion thickness of the casting more uniform, 
which is highly desirable because uniformity 
of section tends to avoid unequal shrinkage. 


There are also cases where interior under- 
cuts, of the type requiring loose cores 
(“knockouts”), are justified even though the 
time of the casting cycle is increased and the 
die cost is higher. There is no logic, however, 
in employing undercuts of any kind when 
they provide no compensating advantages. 


Additional data on undercuts will be found 
in our booklet ‘“‘Designing For Die Casting.” 
To insure that you will get the most from 
your die casting dollar, ask us—or your die 
casting source—for a copy of this booklet. 





THE NEW JERSEY ZINC COMPANY « 160 Front St., New York 7, N. Y. 


the Alloys were developed, and most Die Castings are based on 


SPECIAL (ante aciry) ZINC 
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HE cordiality with which Secretary 

of Commerce Wallace accepted and 
agreed to put into practice most of the 
recommendations of the Policy Committee 
on Standards is a refreshing note from 
Washington. Considering Mr. Wallace’s 
stature as a New Dealer, this news is in 
the class of “Man Bites Dog.” Here is a 
case where a high government official, 
closely identified with the philosophy of 
greater regimentation of industry, states 
that his department does not want to com- 
pete with or duplicate the services that pri- 
vate organizations like the American 
Standards Association can provide equally 
well. 


Some of the background leading up to 
this admission is given in the story on page 
119 of this issue, dealing with the new 
scope of activities of the American Stand- 
ards Association. Well known to all of our 
readers for its work in industrial standardi- 
zation, the ASA stands ready to branch out 
into consumer standards, now that basic 
policy has been established. Such policy 
largely hinges on government-industry re- 
lationships. 


On the government’s part, Mr. Wallace 
himself took the initiative in obtaining the 
views of industry. At a conference on 
standardization held on January 12, 1945, a 
preliminary report was submitted to repre- 
sentative leaders of industry by Carroll L. 
Wilson, acting as a consultant to the Sec- 
retary. He suggested changes in the func- 
tions of the National Bureau of Standards 
and the rebuilding of the American Stand- 
ards Association into a new, private stand- 
ards body, capable of dealing effectively 
with both industrial and consumer goods. 
The conference endorsed the report and 
the steps being taken by the ASA to 
broaden the scope of its work. Out of this 


Voluntary Standards By Private Enterprise 
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discussion came the appointment by Mr. 
Wallace of the Policy Committee on 
Standards, headed by Charles E. Wilson, 
president of General Electric Company. 


The findings of this committee have been 
summarized in what are now known as the 
first (June 6, 1945) and the second (Dec. 22, 
1945) Wilson reports. They placed great 
emphasis on the divorcement of all volun- 
tary standards work from the Department 
of Commerce. 


Significant in Secretary Wallace’s reply 
of February 28, 1946, is the concession that 
interested private groups are best qualified 
to initiate and formulate voluntary stand- 
ards. He also stressed that his Department 
took pains to point out that standards pub- 
lished by the National Bureau of Standards 
were in fact voluntary and were not to be 
interpreted as scientifically determined 
government standards. 


While Secretary Wallace feels he can- 
not close the door to any group that might 
request the help of his Department in de- 
veloping and publishing voluntary stand- 
ards on their behalf, he stands ready to en- 
courage the use of the facilities of the ASA 
for the initiation and publication of such. 


Many questions relating to procedure in 
the expanded field of consumer standards 
remain unanswered. Shall “par” be the 
minimum standard or the commercial 
standard or both? Should some form of 
laboratory testing standards and labeling 
be set up? These are broad economic ques- 
tions. They have been left up to the Policy 
Committee on Standards to answer. Since 
one of the projects now under development 
by the ASA is specifications for electrical 
appliances, the decisions should be of vital 
concern to many of our readers. 











Problems in Developing 
Electronic Dictating Machines 


* To achieve satisfactory output while maintaining a high signal- 


to-noise ratio and to meet various mechanical limitations were some 


of the problems encountered in developing the Edison Voicewriters. 


RICHARD M. SOMERS 


Assistant Chief Engineer 


Ediphone Division, Thomas A. Edison, Inc. 


HE Edison electronic dictating machine of today 

is the result of a long-time development program 

devised to create a business machine for better 
writing that combines the knowledge and experience of 
the Edison laboratories in the field of dictation with the 
advantages of modern electronic flexibility. Business 
office equipment must function reliably for protracted 
periods without attention or functional interest on the 
part of the user. Attempts to obtain these results in the 
late twenties with the elementary, large and expensive 
electronic components then available, indicated that fur- 
ther advancement in the art was necessary before simple 
trouble-free equipment could be furnished the executive 





and secretary for letter writing. However, at that time 
the Telediphone was developed for continuous and spe- 
cial purpose recording. This equipment was large and 
expensive in order to obtain the long life necessary for 
its successful operation. 

During the early thirties, it became apparent that the 
electronic art had progressed sufficiently far for consid- 
eration of its use in business machines. High-gain, re- 
sistance-coupled amplifiers were now possible so that 
inherent safety factors could be built into the equipment 
without undue size or cost. An intensification of the 
development work was instituted and the present line 
of Edison Electronic Voicewriters is the result. 

Two basic machines are on the market. One, the 
“Director,” Fig. 1, performs the function of office dicta- 
tion, conversation recording and telephone or other ex- 
ternal source recording. This machine is built into a 
floor cabinet which is of sufficient size to house all of the 
mechanical and electrical mechanism, as well as provid- 
ing space for recording cylinders, correspondence fold- 
ers, index slips, etc. The second machine in the line, 





Fig. 1 (left)—The Edison Director Electronic V oice- 

writer, with Quadraphone on desk and foot control 

on floor. Fig. 2 (right)—The Edison Mercury Elec- 
tronic Voicewriter for desk or pedestal-cabinet. 
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Fig. 2, called the “Mercury,” is for use on a desk or a 
pedestal. This machine is but slightly higher than its 
acoustic “voice-powered” prototype, yet contains all of 
the equipment necessary for electronic recording and 
reproduction of dictation. 

Both of these instruments operate on direct or alter- 
nating current of any commercial fréquency without the 
addition of external apparatus. Provisions have been 
made for operation of the Director on higher voltages 
by the addition of internally mounted resistor plaques 
for the motor and electronic equipment. 

Instruments of this character can be broken down 
into various functional assemblies, for example: (1) 
basic mechanism, encompassing the mandrel, feed mech- 
anism, start and stop mechanism, indexing, etc. ; (2) the 
electrical drive and control mechanisms, consisting es- 
sentially of the motor and electromagnetic clutch; and 
(3) the voice circuits, consisting of microphone, loud- 
speaker or receiver, recorder-reproducer, amplifier, net- 
works, switching, etc. As the Edison Electronic Voice- 
writers employ substantially the same mechanism and 
drive assemblies that are used on the acoustically-oper- 
ated dictating machines, no detailed description will be 
given of them here. Improvements in these items have 
been the result of evolution and, while no startling 
changes can be noted in a year-to-year inspection of the 
instruments, a comparison of the modern acoustical 
machine with earlier models will indicate that great for- 
ward strides have been made in appearance, size, enclo- 
sure, flexibility and, most important of all, in reliability 
and maximum of assistance in letter writing. 

It might not be out of place, however, to mention a 
few of the technical characteristics of the major items 
employed in the mechanism. Mounted on a die-cast 
aluminum top plate, Fig. 3, are the Eject-O-Matic man- 
drel, a device containing expandable jaws for gripping 
the inside of the wax cylinder and automatically eject- 
ing the cylinder onto the operator’s fingers when a knob 
at the right end is depressed to release a spring-loaded 
latch. This mandrel is geared by a three-to-one reduc- 
tion to a 50-thread, buttress-type feed screw. At 100 


Fig. 3—Top plate of the Director, showing mandrel, 
cylinder-ejector and geared drive. 
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rpm of the mandrel and 150 grooves per inch, the play- 
ing time of the standard size cylinder is approximately 
8 minutes. 

Mounted on the left side of the top plate is the motor 
drive pulley and clutching mechanism. The pulley is 
mounted on a bearing stud in line with the mandrel drive 
shaft. A multi-toothed hardened steel clutch member 
serves to connect the pulley with the mandrel drive when 
actuated by the electro-magnet mounted beneath the top 
plate. In back of the pulley assembly is a mechanism 
for operating a signal-light to inform the dictator as to 
the condition of the machine. This assembly consists of 
a cam-operated mercuty switch, the cam proportioned to 
give the mercury globule sufficient acceleration so that 
a flashing signal results in which the on-and-off time of 
the flash is approximately equal.. The system is ar- 
ranged so that when the instrument is prepared for dic- 
tation a steady signal is given to the dictator. When 
the instrument is in either neutral or reproduce condi- 
tion, then a flashing signal is given. 

Mounted beneath the top plate is an electromagnet of 
a type developed by this company some years ago. This 
is an electrical-set, mechanical-lock, electrical-reset relay 
in which a cam mechanism is used for the mechanical 
lock and the self-clearing switch is not operated until 


Fig. 4—The 
Quadraphone 
desk unit of the 
Director system, 
comprising mi- 
crophone and 


loud speaker. 




















Fig. 5—Telephone in- 
duction pick-up, con- 
taining a coil of fine 
wire and an open mag- 
netic circuit which is 
pressed by spring ac- 
tion against the tele- 
phone or wall box. 














the cam assembly has assumed its locked position. Thus, 
no over-center motion is required, and a large wiping- 
type contact may be employed. This type of magnetic 
clutch will operate over one million times without ad- 
justment or servicing. Because of its self-clearing char- 
acteristics, a single model can be operated on a wide 
range of voltage and currents. 

The universal motor, suspended by a double spring 
system from the top plate, is really not electrically uni- 
versal because of its extremely slow speed. It is a series 
motor operating at about 600 rpm to drive the mecha- 
nism through a very soft, unstitched-leather belt. Both 
a-c and d-c operation of this motor is obtained by switch- 
ing the fields from series to parallel. The motor is 
greatly oversize in order that it can operate continuously 
while enclosed in a small cabinet or stalled by improper 
use of the equipment. Further, it can be accidentally 
placed on higher voltage without burnout. In fact, it is 
extremely difficult by either electrical or mechanical 
means permanently to injure this part of the equipment. 
The motor, being of the series type, requires a governor 
and a very simple four-ball friction type is employed. In 
spite of the slow speed of this motor, it has been found 
beneficial to balance dynamically the governor and the 
motor armature. Further, the bearings are of the com- 
pressed bronze self-oiling type and high steel thrust 
washers are required. 

The parts just described have been designed and de- 
veloped to their présent state by a process of slow evolu- 
tion. Thus they have a common denominator of ex- 
tremely sturdy construction which permits hundreds of 
thousands of hours of operation and results in the long 
life and freedom from noise and vibration demanded of 
this type of recording equipment. 

The cabinets are constructed of Nos. 16 to 20 B. & S. 
gage steel, welded together in fixtures which, through 
careful consideration in their design, result in the parts 
consistently coming within a tolerance of +0.015 in. 
Finishes are a baked-on primer, followed by several air- 
dry coats of lacquer, or by a coat of baked-on wrinkle 
finish. 
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Fig. 6 (left)—Three-stage pentode amplifier for the 

Director, mounted on chassis for easy removal. Fig. 

7 (right)—Underside of the Director amplifier chassis 
showing wiring and small components. 


All of the preceding description is applicable to both 
the Director and Mercury models. However, because 
of the added services performed by the Director ma- 
chine, the voice equipment of the two machines differs 
radically. The Director system employs a crystal micro- 
phone of the double paper-diaphragm type, Fig. 4, and 
a small 5-in. permanent-magnet, dynamic speaker for 
playback. The microphone is suspended on springs di- 
rectly in front of the loudspeaker, the whole assembly 
mounted in the Quadraphone desk unit. Pickup is ob- 
tained from the telephone by means of a specially de- 
signed induction coil, Fig. 5, and a series of plaques to 
orientate properly this coil on the various telephone fix- 
tures. The coil has a large number of turns of fine wire 
to co-act with the high impedance input circuit of the 
amplifier and is completely electrostatically shielded. The 
core consists of a double “L” or “U” which is spring- 
pressed against the telephone or wall box in order to 
minimize the necessary air gap. 

No attempt is made in this equipment to obtain high- 
level playback because of the confidential nature of its 
use. The separate microphone is used, however, because 
of the quality requirement for the secretary in order for 
her to be in a position to type each letter of each word, 
including the sibilants as well as the fricative conso- 
nants. 

The amplifier, Figs. 6 and 7, is a three-stage pentode 
having an overall amplification of the order of 112 db, 
with input and output transformers and wide range auto- 
matic volume control. The amplifier is mounted on a 
9x7-in. chassis, containing all of the elements, including 
the detachable plugs and connectors so it can easily be 
removed from the equipment as a unit. The input trans- 
former is magnetically triple shielded and is so well 
shielded electrostatically that 120 volts, 60 cycles, can 
be connected between its primary and secondary without 
disturbing its operation. This permits the input system 
to be isolated completely from the power line and to be 
grounded to the cabinet. 

Probably more man-hours have been spent on the 
grounding system in this machine than on any other 
single part. This is due to the fact that it is absolutely 
necessary that the cabinet of the machine be free of any 
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effect on the amplifying system. The cabinet may be 
grounded or floating, or may be accidentally grounded. 
The a-c line plug may be inserted in either direction into 
lines, one side of which may be grounded, or both sides 
of which may be floating, as is often the case in offices 
located in factories. Further, under certain conditions 
of operation, it is necessary that the amplifier be wide 
open and still be absolutely stable and maintain a com- 
mercial signal-to-noise ratio. 

The circuit of the amplifier, Fig. 8, is conventional in 
appearance but is characterized by an exceedingly wide- 
range, automatic volume control. This range has been 
obtained by careful selection of values so that a com- 
pression ratio of four-to-one is maintained over an input 
range of over 60 db. This is considerably more than is 
obtained on conventional amplifiers using audio-fre- 
quency, automatic-volume control only and is necessary 
in the case of a dictating machine because it is not desir- 
able to require the executive to adjust recording condi- 
tions. Therefore, with one setting of the manual con- 
trol it is necessary that satisfactory recordings be made 
over a wide range of voice levels and of distances be- 
tween the dictator and the microphone. Further, for 
telephone recording, a range of 60 db input is easily ob- 
tained on many long distance calls. 

The recorder-reproducer employed on the Director 
machine, Fig. 9, uses a Rochelle salt crystal as its con- 
version element. The crystal is clamped between two 
aluminum plates and has a recording sapphire cemented 
to its end. The sapphire is mounted in a lightweight 
(Continued on page 184) 


Fig. 8—Schematic diagram of the Edison Director Elec- 
tronic Voicewriter, Model 72000; the circuit is char- 
acterized by ability to handle a wide range of voice levels. 
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Fig. 9—The recorder-reproducer of the Director 

model; the two sapphire styli at the lower end of the 

pivoted and counterbalanced assembly are shown in 
greater detail in the lower sketch. 
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Do It Electrically 
with Solenoid-Operated Valves 


* These may be complete products in themselves, for operation and 
process control, or they may be useful components, forming a con- 
necting link between electrical and hydraulic operating functions. 


CHARLES R. UNDERHILL 


Consulting Engineer 


a wide variety of applications and pipe sizes are 

utilized in the automatic and remote control of 
fluids in the industrial and marine fields on process 
equipment and machine control, and on aircraft, the 
particular type depending upon the operating require- 
ments. 

These solenoid-operated valves, which are usually 
adapted for service requiring the valve to be fully open 
or fully closed without throttling action, act as general 
relays in the control of flow of gases or liquids, either 
corrosive or non-corrosive, at various temperatures and 
pressures. The simplest forms of solenoid valves are 
those which either start or stop the flow of fluids in 
pipe lines. On valves with metering stems, the volume 
of flow can be reduced to any desired value. 

The primary use of some solenoid-operated valves is 
to control and direct the flow of a small quantity of oil 
for the operation of other types of valves, such as neu- 
tral valves, dumping valves, 4-way valves, etc., thereby 


ARGE numbers of solenoid-operated valves for 


Solenoid valve for gas, made in sizes from Y4-in. to 


1 in. and for low voltage or 115 volts, a-c. 


VALVE STEM 


VALVE 
VALVE SEAT | 


MANUAL 
OPE RATING 
SCREW 











eliminating long pilot lines with consequent sluggish 
action, and supplanting them with fast acting electrical 
circuits and solenoids. 

Hydraulically operated apparatus such as lifting plat- 
forms, large doors, hoists, presses, elevators and brakes 
are thus controlled from remote points and in automatic 
sequence through the use of cylinders or diaphragm 
motors operated by pilot valves which, in turn, are ac- 
tuated by solenoids. Fluid pressures of more than 1000 
psi are obtainable with a 4 ¢-in. port in some cases. 

The solenoids, which may be of the ironclad type with 
rustproof parts, operate on direct or alternating current 
of various voltages and frequencies, either directly from 
lines, batteries, or through rectifiers for d-c operation, 
or from lines or transformers for a-c operation. Most 
a-c solenoids are equipped with shading rings for quiet 
operation. Direct-current solenoids are protected by a 
condenser to absorb voltage surges due to opening a 
motor circuit. 

Water- and frostproof coils, sealed in a plastic ma- 


Magnetic shutoff valve for water or other non-corro- 
sive fluid at pressures up to 75 psi. Size, ¥-in. 


Electrimatic Div., Simoniz Co, 


Heavy-duty, full-opening, electric stop 


a = valve designed to handle refrigerants. 


White-Rodgers Electric 


110 


Minneapolis-Honeywell Regulator Co. 
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Anderson Valve Corp. 


Remote-control valve with solenoid-operated pilot 
which by-passes fluid above main valve, causing it to 
open or close by pressure differential 


terial, are frequently used, as in aircraft. Since the cur- 
rent in a-c solenoids may be several times greater when 
the air gap is wide open than when it is closed, due to 
the difference in self-inductance, there may be over- 
heating of operating coils if the solenoid does not move 
its plunger from the initial position, due to low voltage 
or other abnormal condition. With momentary contact, 
using current for a very brief period, the possibility of 
a coil burnout because of this difference in the open- and 
closed-position current, is reduced to a minimum. Both 
single- and two-coil solenoids are employed in solenoid- 
operated valves, the single-coil solenoids predominating. 

Although single-pole controlling devices may be used, 
double-pole controls are recommended to reduce chances 
of failure due to grounded wiring or control equipment, 
the latter consisting of push buttons or switches. An 
ordinary 5-amp switch may be used for manual opera- 
tion over any ordinary distance. 

For automatic control, almost any device employing 
mercury contact may be used. The solenoid valves may 
be operated by pressure, temperature, vacuum regula- 
tors, float switches or devices of like nature with double- 
pole contacts capable of handling 3 amp at usual 
voltages. Some of the-controls incorporate relays. 

For controlling water in air and ammonia compres- 
sors, and for various types of oil burners, the solenoid 
is connected directly to the motor in such a manner that 
the valve opens or closes as desired when the motor 
starts. Usually, the valve opens when the motor starts 
and closes when the motor stops. 

Standard solenoid-operated valves are usually de- 
signed for continuous duty at maximum operating pres- 
sures and temperatures. Exceptions include those for 
whistle or other intermittent service for which special 
windings can usually be provided. They can be ex- 
pected to handle rated pressures at 85 to 90 per cent of 
the rated voltage. 

Explosion-proof solenoids on valves for use in hazard- 
ous locations, as in oil refineries, paint spray booths, gas 
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Adel Precision Products Corp. 





Relative weights of solenoid-, motor-, and manually 
operated 4-way selector valves. 




















plants and many chemical manufacturing and process 

plants where atmospheres containing such materials as 

acetone, alcohols, gasoline, lacquer-solvent vapor, nat- , 
ural gas and petroleum prevail, comprise a large variety. 
Explosion-proof, solenoid-operated valves should be 
used wherever such materials are handled. Many sole- 
noid-operated valves are adaptable for explosion-proof 
construction. 

With exceptions of sliding-sleeve and some other 
varieties of solenoid-operated valves, main valve bodies 
are usually made of bronze, smooth-forged bfass, cast 
iron, cast steel or semi-steel, according to uses, pres- 
sures and materials handled. Globe valves with screwed 
ends in the smaller sizes and flanged ends in the larger 
sizes predominate. Most such valves are single-seated. 
Valves adapted for corrosive fluids have monel, stainless 
steel or other resistant material for the internal parts, 
some valves being rubber-lined. 

Internal solenoid plungers are usually of stainless 
steel. External solenoid plungers may be of cold-rolled 
steel. Plungers and stops for d-c solenoids have flat 
ends or are coned. 

Plungers for a-c solenoids are flat-faced and should 
preferably be laminated or at least slotted. A 3-point 
stop is commonly used in connection with a shading coil 
on a-c solenoids. 

Impact-type plungers slide freely on the valve stem, 
the impact or hammer blow at the end of the stroke 
causing easy and positive opening of the valve with less 
current, as when used for manufactured gas, which 
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R-S Products Corp. 


leaves a gummy deposit. The floating plunger and stem 
assure quiet operation. 

In certain single-seat valves of the general poppet 
type, closing plugs, balls or disks are attached to the 
valve stem actuated by the plunger. Plunger ends also 
are needle points or are tipped with composition. Bev- 
eled closing plugs are sometimes machined from naval 
bronze. In certain cases, a self-aligning valve stem with 
a molded rubber disk closes against a stainless steel 
orifice, the latter being used because it can be machined 
true and to mirror smoothness and because of its high 
resistance to corrosion and wire-drawing.- 

In some solenoid-operated valves the effects of resid- 
ual magnetism may be overcome by the use of a kickoff 
pin and spring which prevent sticking. ‘The impact-type 
floating plunger and valve stem preclude any sticking, 
hence requires no kickoff pin and spring. 

A packless valve usually has the solenoid vertically 
mounted directly on the valve body with the solenoid 
plunger attached to the valve stem. Thus the controlled 
material surrounds the solenoid plunger and fills the 
leak-tight plunger tube permanently mounted in the 
base of the solenoid. A packless valve for gas at a 
maximum pressure of % psi has a disk of chrome- 
tanned, oiled leather, shrouded to prevent mushrooming. 

Single-seated packless valves with high-grade brass 
bodies and free from a-c hum, for humidity control, gas 
ignition, light oil valves, air whistles, pilot valves, etc., 
employ a single hardened needle. The valve sets against 
a bronze insert, closing with the flow, thus adding to 
the seating pressure. All internal parts are of bronze 
or stainless steel. 

The packed type of solenoid-operated valve with 
stuffing box is used to handle hot materials atid those 
materials unsuitable for packless-type valves. To re- 
duce friction, stuffing boxes of the packed-type solenoid 
valves are specifically designed to seal with low packing 
pressure. 

Large packed-type valves employ rotary operating 
shafts and stuffing boxes, whereas the smaller ones with 
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Automatic Switch Co. 


(Left) —Solenoid trip valve 

for emergency service, re- 

quiring manual re-set. 

(Right )—Solenoid pilot-con- 

trolled, 3-way, 

valve for air pressure up to 
200 psi. 








diaphragm 





(Top) — Magnetic 
lever valve, normal- 
ly closed, for pipe 
sizes up to 1%%4-in. 
Designed to open 
against fluid pres- 
sures up to 250 psi. 


General Controls Co. 


short strokes have sliding stems and extra deep stuffing 
boxes to provide maximum tightness with minimum 
friction. Surplus solenoid power is provided to prevent 
sticking due to stem friction. Valves can usually be 
operated by hand when the packing is too tight for sole- 
noid operation. A small amount of leakage in steam 
valves may be beneficial due to the lubricating effect of 
the condensate. 

The use of simple or compound levers or linkages 
between the packed valve proper and the actuating sole- 
noid reduces the conduction of heat from the controlled 
hot material to the solenoid coil, so that higher tem- 
perature materials may be handled without injury to 
the coil. Materials with temperatures as great as 600 F 
and pressures up to 250 psi are sometimes handled in 
this manner in packed-type, steel-body valves with stain- 
less steel or monel trim, whereas the limiting tempera- 
ture of material handled in packless solenoid-operated 
valves is not much greater than 212 F with solenoid 
coils commonly used. 


SAFETY SHUT-OFF VALVES 


Arranged to be held open electrically and to close 
through the action of a spring or a weighted arm when 
the current is interrupted, and to remain closed until 
opened manually, these valves are required by various 
safety codes in connection with certain types of oil and 
gas burners to cut off the fuel supply. These valves 
also control internal combustion engines, steam engines, 
turbines and pumps in case of failure of lubrication. 
Electrically controlled valves can be conveniently inter- 
locked with motor supply circuits, temperature- and 
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pressure-limiting devices, etc., so as to close the valves 
under abnormal operating conditions in any part of a 
system. 

Valves with bronze bodies for air, gas, light oil, 
water, brine, Freon and methyl chloride, for maximum 
temperatures of about 212 F, are available in a number 
of forms, as normally-closed, normally-open, etc. They 
can be rope-operated for whistle-control. Iron and steel 
bodies are used for chemicals, ammonia and other liq- 
uids at the same maximum temperature. 

The fully automatic, tight-seating, shut-off valve is 
the most widely used of all solenoid-operated valves, 
being suitable for substantially any application where 
automatic or remote on-and-off control of fluids in one 
direction is desired. There are also adjustable main- 
flow and by-pass, shut-off valves for light or heavy fuel 
oil. Normally-closed valves are standard. Normally- 
open valves and manual-reset valves, including electric- 
ally tripped and no-voltage release forms are also 
available. 

One manufacturer gives the following information 
regarding types and materials: Bodies are cast iron or 
cast steel; cylinders for piston-actuated valves are of 
bronze when bronze seat is used and of stainless steel 
when monel seat is used. Pistons are of bronze when 
used with bronze cylinders and of monel with stainless 
steel cylinders. Bronze seats are beveled-type for bronze 
disks and crowned type for Jenkins disks. Monel seats 
are beveled type for stainless steel disks. Standard disk 
construction is Jenkins shrouded type with bronze seats 
or stainless-steel, beveled type with monel seats. 

Solenoid operated shut-off valves for gas, oil and air 
may be used in combination with relays to secure the 
required automatic functions. A valve may open upon 
the application of current through the relay by the man- 
ual operation of a push button and remain open while 
energized. It may close when the current is interrupted 
from any cause. 

Once closed, such a valve may remain closed until 
current is again supplied by the operation of the push 
button, even though the line or auxiliary control circuits 


a fepaing ed 
The Oilgear Co. 
Two-way, solenoid-operated valve for hydraulic pres- 
sures up to 3000 psi and for 220-440 volts, a-c. 


have been restored, thus insuring that all parts of the 
installation must be in proper working condition before 
the valve can be opened. 

Manual reset valves are used where the cycle of op- 
erations, such as the timing of a process or the measure- 
ment of a liquid, involves manual starting and automatic 
stopping. They are also used to stop or start auxiliary 
steam turbines, pumps, stokers, etc., and in fire pro- 
tection systems with chemicals or inert gases. 

The simplest forms for air, chemicals, oil, steam or 
water are plain, manual, no-voltage release, reset valves 

(Continued on page 224) 


General Controls Co. 


Three types of magnetic valves. Left—four-way valve for control of hydraulic or pressure-operated cylinders, 
driving the piston in either direction; center—piloted piston valve; right—semi-balanced valve for high flow at 
low pressure drop with various fluids at pressures up to 200 psi. 
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Positioning Accuracy 
with Sequenced Electrical Controls 


* In the DeVlieg Jigmil use of standard precision limit switches in 
conjunction with sequenced contactors and time delay relays give 
superior slide-positioning accuracy with push button control. 


first unit of its kind to introduce automatic elec- 
tric positioning in what is primarily a toolroom 
machine. In fact, the name is taken from a contraction 
of the terms jig borer and milling machine which de- 
scribes its combination of functions. Unique, too, is 
the fact that the machine is sufficiently powerful to be 
able to perform face milling operations without in any 
way affecting its inherent accuracy as a jig borer. This 
is totally aside from the electrical controls and involves 
mechanical design from the point of view of rigidity. 
Through the use of automatic cycling electrical con- 
trols, this machine is five times as accurate as manually 
operated machines of the same character and will pro- 
duce three times the output in a given time, according 
to Charles B. De Vlieg, president of the De Vlieg 
Machine Company, Ferndale, Mich., and the man re- 
sponsible for its development. Accuracy is such that, 
in its toolroom, one large automotive manufacturer has 
changed its method of inspecting jigs and fixtures pro- 


T= De Vlieg Model 3-B Jigmil, Fig. 1, is the 





duced on these machines. On conventional type of Fig. 3—With the exception of a feed selector dial for 
equipment, this inspection always took place before the slide traverse and a corresponding directional lever, 
work was removed from the machine so that if any practically all the controls of the Jigmil are centralized 


corrections were necessary there would be no loss of here. Functions of push buttons are listed below. 


time in setup. Performance of the De Vlieg Jigmils is 


Description of Push Button Functions 


~ mermereeremenens . - -— 


Stop—All Red mushroom button to stop any 
function at any time 


Stop—Feed Red—either saddle or spindle head 
feed in either direction 
Spindle—Run t For set up 
Jog 
Feed—Left—Up For saddle and spindle head re- 
Right—Down spectively. Horizontal or vertical 
selector lever must be set for the 
desired function before pressing 
one of these buttons 
Rapid—Left—Up See above. The rapid traverse 
Right—Down drive will overrun the feed in 
either direction 
Platen—Out Used for positioning platen at 
In rapid traverse rate 


Selector Switch 
Spindle Position— 
Forward—Reverse t 
Table—Head 


Automatic Position Used as a start button for energiz- 
ing the automatic positioning 
cycle for either the saddle or 
spindle head, determined by 





Fig. 1—The Model 3-B DeVlieg Jigmil is a new basic ; selector switch ; 
toolroom machine for ultra precision boring and mill- Motor Speed—High t Selects. spindle speed range in 
Low conjunction with gear box 


ing with push button control for automatic positioning. 
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so consistent that this checking may now be done at 
the bench since it rarely happens that a special tool has 
to go back on the machine for correction. Thus, elec- 
tricity is found supplanting human skill and giving a 
consistency of performance that can only be achieved 
through automatic cycling means. 

To a large degree, accuracy is related to uniform 
sequencing of controls and to the time element involved. 
Basically, the objective is to keep down the number of 
sequence controls but in actual interpretation of this 
principle it had to be borne in mind that the machine 
was intended to repeat electrically the intricate motions 
of a skilled toolroom mechanic in making extremely ac- 
curate settings on a slide by means of end measures and 
dial indicators. This procedure involves overshooting 
the mark and jockeying back and forth until the precise 
setting is obtained. 

Ordinarily, precision toolroom equipment is lightly 
powered in order to keep the tool load down and to 
avoid deflections in the main members. This Jigmil 
incorporates no less than five motors, including a 
7'4-hp, 1800-rpm spindle motor which provides ample 
power for face milling operations as well as for drilling 
and heavy duty boring. work. Mechanically a novel 
type of structure is used, capable of maintaining de- 
pendable, accurate relations between the spindle and 
platen for full range of its travel. There is a fixed re- 
lation between the two basic slides and they are of 
generous dimensions and have narrow V guides in a 
plane to resist most effectively the milling and boring 
forces. The column and bed castings are joined by 
large area vertical surfaces and are secured by nine 
heavy screws and four large taper dowels. 

The saddle has a slide relation with the bed that 
serves the horizontal feed movement of the table. A 
cross slide on the top parallel to the spindle axis pro- 
vides for table movement in and out for retraction and 
repositioning of the work necessary for tool changing 
and checking of machined dimensions. A push button 
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operated power rapid traverse mechanism unlocks, re- 
tracts, returns and locks the table in the selected posi- 
tion. In fact, the design of the slides and the spindle 
mounting is of such rigidity that accuracy between bored 
holes is controlled to the fourth and fifth decimal place 
with the electrical system employed. 

As in the example of standard jig borers, on the Jig- 
mil end-measure gage rods are the basic elements used 
for obtaining accurate spacing between drilled and bored 
holes, except that instead of using handwheels, all move- 
ments of head and table or saddle are performed under 
power and are controlled electrically. To change from 
one position to another in either a horizontal or ver- 
tical direction, the end-measure gage is adjusted to 
length and put into position in the respective trough in 
bed or column of the machine. Assuming all control 
levers are properly set, a single push button operation 
will cause the slide to move by rapid traverse to an ap- 
proach location, then complete its positioning cycle at 
successively lower feeds, stopping the slide within less 
than 0.0001 in. of the position determined by the end- 
measure gage. At the position of final location, the 
machine automatically releases the stress of the feed 
screws and driving mechanism so that the whole system 
is relaxed and the application of manually operated locks 
will secure the slides in their selected position without 
any chance of movement, however slight, occurring. 
Generous use of limit switches and interlocking time 
delay relays prevent operation of the machine unless 
the correct cycle is carried out. 

Obviously, the design of circuits was an item of great 
importance and many different circuits were tried be- 
fore the one pictured schematically in Fig. 2 was se- 
lected, partly on the basis of trial and error. Safety 
for the operator as well as for an expensive piece of 
equipment was in mind when the numerous interlocks 
were worked out both electrically and mechanically. 
Although the elementary wiring diagram may appear 
complicated, the manner of obtaining the interlocks is 
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Fig. 6—Cross-sectional view of power feed unit, showing novel overrunning clutch which permits rapid traverse 
drive to overtake feed drive from wormwheel in either direction. 
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DeVlieg Model 3-B Jigmil Motors 














Rating roe 
Nema 
Function Type Hp Rpm Frame Description Mounting Drive 
Spindle motor Two speed, 334 | 900 284 | Totally enclosed, ball- | Ceiling, under side of | Silent chain 
wound rotor | 7% | 1800 bearing, fan-cooled spindle head 
Saddle rapid traverse | Twospeed, | % 450 | 224 Totally enclosed, ball- | L. H. side wall on in- | Silent chain 
| wound rotor | 1% 1200 | (Howell ME) | bearing side of hinged door 
*Feed motor | Two speed, yy | 450 A204 Totally enclosed, ball- | Floor, inside of base | Silent chain 
wound rotor 34 | 1200 | (Howell ME) bearing | behind R.T. motor 
Platen motor | Squirrel cage % | 1200 | 203 Totally enclosed, ball- | Ceiling under platen | Roller chain 
| bearing positioning gear box 
Bar rapid traverse | Squirrel cage % | 1200 Al71 | Totally enclosed, ball- | Floor, top of spindle | Roller chain } 
Howell bearing | head | 


* Fast speed is used to drive the saddle and spindle head at a feed rate for milling in either direction. The fast speed and the slow speed 


are both used in the automatic positioning cycle. 





actually simple in most instances. For one thing, limit 
switches are made to perform this function. There are 
eleven of them in all, of which nine serve as safety 
interlocks. Four of them are travel limit switches on 
the saddle and spindle head respectively. These pre- 
vent overtravel and make it necessary for the operator 
to press the particular feed or rapid traverse button thar 
will reverse the slide motion. Otherwise, the two motor 
circuits involved are dead. Fig. 3 shows the cluster of 
push button controls for automatic or individual con- 
trol of each function. . 

Two other limit switches cut out the feed or rapid 
traverse motors when either the saddle or spindle head 
clamps are tightened. This prevents applying power to 
either motor in a stalled condition. Limit switches also 
serve as interlocks in the selection of feed or rapid 
traverse power to either the saddle or the spindle head. 
When the hand lever at the lower left of the machine 
base (Fig. 1) is shifted, for example, to engage the 
clutch coupling the feed drive to the saddle movement, 
the corresponding limit switch is held closed while that 
which interlocks with the push button for the head slide 
movement remains open. Hence, if the operator pushes 
the head slide feed button, nothing happens. In fact, 
the only circuits alive at the moment are those for which 
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Fig. 4—Details of positioning control unit employing 

standard end-measure gage and commercial precision 

limit switch. Toggle snap release for lever arm is 
shown in the inset. 
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Description of Limit Switch Functions 





Desig- 
nation Location Functton 






the two switches, LS9 or | 
LS10 is connected to the hori- 
zontal or vertical circuits for 
feeding or automatic posi- 


LS1 At each end of base Limit power movement of 
LS2 | saddle in either direction 
LS3_ | At each end of vertical | Limit power movement of 
LS4 | slideon backofcolumn| spindle head in either direc- 
| tion 
LS5 | Adjacent to saddle Held closed when saddle is 
clamp lever clamped to bed to prevent 
power movement of saddle 
LS6 Adjacent to horizontal- | To determine by location of 
LS8 | 


| 
vertical selector lever the selector lever which of 
| 


| tioning 
LS7_ | Adjacent to spindle | Held closed when head is 
head clamp lever | clamped to column to pre- 


vent power movement of head 





LS9 | Inside automatic posi- | Serves as limit trip for auto- || 
| tioning bracket for | matic positioning of saddle |, 
| saddle 

LS10 | Inside automatic posi- | Serves as limit trip for auto- || 
| tioning bracket for spin-|_ matic positioning of spindle 
| dle head head 

LS11 | Behind push button | Held closed to energize spindle 


control plate bar rapid traverse motor 





everything is in the clear mechanically as well as elec- 
trically, namely, the saddle positioning movement. 

A similar arrangement is used to interlock the boring 
bar rapid traverse motor. It can only be energized when 
the feed clutch is disengaged. In fact, movement of the 
same hand lever accomplishes both functions. 

Finally, two commercial precision limit switches, 
barely an inch and a half long, are used to obtain ac- 
curate positioning of both the table saddle and the head 
slide respectively. Obviously, however, these Micro- 
Switches are not used simply as limit switches in the 
conventional manner. Precision in excess of the manu- 
facturer’s claims for this apparatus is obtained by a 
unique sequencing cycle that makes each of these limit 
switches perform three separate functions in precisely 
timed sequence. This is made possible by using single 
pole, double throw switches and by having interlocked 
relays set up a different set of circuit conditions at the 
end of each element of the cycle. 

How this is accomplished may be seen by studying 
the elementary wiring diagram and the typical cycling 
sequence printed in tabular form beside it. Taking the 
saddle movement as an example and assuming that the 
mechanical selection levers are in the correct position, 
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Fig. 2—Elementary wiring diagram showing hookup of 
five motors at right and associated control circuits at left. 
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Description of Automatic Positioning 


Automatic positioning of either the sad- 
dle or spindle head is determined by the 
position of the horizontal-vertical selec- 
tor lever and the selected position of 
the four-station selector switch SS1 in 
either the “Table” or “Head” positions. 


To provide the automatic positioning 
function to the saddle, selector lever is 
set in saddle position, closing circuit 
between terminals 31 and 15. 


Selector switch SS1 is set to position 
marked “Table”, closing contacts E 
and H. 

Contact E closes the circuit between 
terminals 27 and 29. 

The saddle is unclamped and limit 
switch LS5 closes circuit between ter- 
minals 29 and 31. 

Limit switch LS1 is open, unless saddle 
is at its extreme right or left position. 
(Automatic positioning function is in- 
operative when the saddle trips either 
the right or left safety limit switch.) 
Relay CRI is de-energized, closing cir- 
cuit between terminals 42 and 25. 

The end measuring rods are placed in 
position in the trough. 

The automatic positioning cycle is start- 
ed by depressing the “Automatic Posi- 
tion” push button. 

This closes circuit between terminals 
25 and 26, and energizes starter RPR 
and timing relay TR2. 
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Starter RPR energizes the “Rapid 
Traverse and Positioning Motor” at 
450 rpm motor speed and moves saddle 
to the right. 


Saddle moves to the right to contact 
limit switch LS9, opening circuit be- 
tween terminals 26 and 27 and closing 
circuit between terminals 22 and 27. 


Starter RPR and timing relay TR2 
are de-energized. 


Starter RPL is energized through con- 
tacts on timing relay TR2 to plug motor 
toa stop. (The time required for stop- 
ping this motor is set by timing relay 
TR2.) 

Starter RPL also closes circuit between 
terminals 20 and 24 and energizes start- 
er FL and timing relay TR4. (Note 
that if the latched relay LRI1 is not 
unlatched, the unlatched coil U of this 
relay is energized to unlatch LRI1 be- 
fore starter FL is energized.) 


Starter FL starts the “Feed and Posi- 
tioning Motor”, moving saddle to the 
left at 1200 rpm motor speed to again 
contact limit switch LS9, opening cir- 
cuit between terminals 22 and 27 and 
closing circuit between terminals 26 
and 27 

Starter FL and timing relay TR4 are 
de-energized. 

Starter FR is energized through con- 
tacts on timing relay TR4 to plug motor 
to a stop. (The time required for stop- 
ping is set by timing relay TR4.) 
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Starter FR closes circuit between ter- 
minals 37 and 26. 


Starter PR and timing relays TR3 
and TRS are energized. 


Starter PR starts the “Feed and Posi- 
tioning Motor” moving saddle to right 
at 450 rpm motor speed to again con- 
tact limit switch LS9, opening circuit 
between terminals 26 and 27 and closing 
circuit between terminals 22 and 27. 


Starter PR and timing relays TR3 
and TR5 are de-energized. 


Saddle is in position determined by the 
end measuring rods contacting limit 
switch LS9, 


Starter PL is energized through con- 
tacts on timing relay TR3 to plug motor 
toa stop. (The time required for stop- 
ping this motor is set by timing relay 
TR3.) 


Timing relay TR3 must be set to allow 
the motor to stop and reverse a few 
revolutions to release the tension of the 
lead screw on the saddle. 


Saddle is clamped, causing limit switch 
LS5 to open circuit between terminals 
29 and 31. 


Automatic positioning to the spindle 
head is affected by placing selector 
switch SS1 in “Head” position and 
selector lever to spindle head position. 
Timing relay TR5 is used to plug the 
“Feed and Positioning Motor” for the 
final spindle head automatic positioning. 
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briefly what happens is that upon depression of the auto- 
matic position button the saddle is rapidly traversed to 
the right until the end-measure gage hits the finger on 
the limit switch lever illustrated in Fig. 4. In the pre- 
cision limit switch, contact button 2 is closed, de-ener- 
gizing the magnetic starter for the rapid traverse motor 
and plugging it to a stop, according to a time delay 
preset on another relay. This time delay is so set as 
to permit the table saddle to overshoot the mark by a 
matter of 0.020 to 0.030 in. When the plugging cur- 
rent is removed the rapid traverse motor is cut out and 
the feed motor energized, reversing the saddle move- 
ment at the faster of two feed rates, selected mechanically 
(2 speed motor). The saddle moves to the left until 
the limit switch is again operated, this time on contact 
button 1, whereupon the feed motor is plugged to a 
stop, but not before the saddle has overshot the mark 
by 0.005 to 0.010 in. Next, the feed motor is reversed 
at low speed, advancing the saddle to the right until the 
limit switch is again operated, for the third time. This 
action again applies a reversing potential to the feed 
motor, plugging it to a stop and, by means of a time 
delay relay, allowing it to reverse for a few revolutions 
so as to release the tension in the gears and lead screws 
for the saddle feed, but not to disturb the final setting, 
which is “right on the nose.” 

Fig. 5 shows the main and auxiliary panels on which 
the controls are mounted. _On the main panel, in the 
upper left-hand corner, is a circuit breaker with handle 
which is mechanically connected to a door safety latch. 
The transformer to right supplies 110 volts a-c for all 
the control circuit contactor coils. Immediately below 
are low- and high-speed magnetic spindle motor con- 
tactors, with two reversing contactors immediately below 
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them. In the central part of the panel are reversing 
contactors for the low-speed control of the rapid traverse 
or positioning motor with associated time delay relay 
to the right. Similarly, below this are the high-speed 
reversing contactors for the feed motor with associated 
time-delay relay. At the bottom of the panel are the 
reversing contactors for the platen traverse motor at 
the left and a simple 3-pole contactor for the boring 
bar traverse motor at the right. 

On the auxiliary panel mounted inside the door at 
the right are two reversing contactors with associated 
time-delay relays for the high-speed windings of the 
rapid-traverse motor (RR and RL) and the low-speed 
windings of the feed motor (FR and FL). In between 
are interlocking relays CR1 and CR2 which prevent 
both feed- and rapid-traverse motors being energized 
at the same time. Connector panels and use of wiring 
harness simplify the hookup and wiring of these panels. 
Push button station connections are all made at the 
connector block at the left of the main panel. Reference 
to Fig. 2 will indicate that a common wire is run to one 
side of all contact coils. 

Primarily, the success of the automatic positioning 
system and inherent accuracy depends upon precise 
timing of these sequential controls. For the cycle just 
described, three time-delay relays are brought into play. 
They are of the pneumatic bleed type and have proved 
eminently satisfactory for this class of service. It should 
be mentioned also that the process of automatically 
settling down to the final position tends to stabilize the 
oil film between the saddle and table ways and thereby 
contributes to the accuracy of the setting in the ver- 
tical direction. The machine goes through its automatic 
paces slowly and deliberately and it is fascinating to 

(Continued on page 216) 


Fig. 9—Adjustable positive stop provided for 

table movement on saddle parallel to spindle. 

Adjustable torque friction clutch is seen at 

right on motor shaft. When the platen nut 

strikes the adjustable stop, the driving 

sprocket slips until the operator releases the 
push button. 
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* Favorable reaction of Secretary of Com- 
merce Wallace to major recommendations of 
the Policy Committee on Standards, headed 
by Charles E. Wilson, spurs entry of ASA 


into consumer goods field; membership base 
to be widened. 


HE American Standards Association is making 
far-reaching plans for a notable broadening of its 
activities, particularly in the field of consumer 
goods and products, including electric appliances. 
Springboard for these plans is a significant meeting of 
minds between Secretary of Commerce Henry A. Wal- 
lace and his Policy Committee on Standards, headed by 
Charles E. Wilson, president of General Electric Com- 
pany. They agree on the principle that the all-im- 
portant function of determining consumer as well as in- 
dustrial standards is primarily the responsibility of pri- 
vate enterprise. 

Secretary Wallace’s sympathetic reply to the Policy 
Committee’s recommendations, as embodied in its report 
of December 22, 1945 (supplementary to the original 
report of June 1, 1945) is hailed by ASA President 
Henry B. Bryans as opening the way “for a new con- 
cept in the relationship between government and indus- 
try.” On the part of the ASA, Mr. Bryans pledges its 
readiness “to validate the responsibility which industry 
and private groups must carry in the development of the 
means for better standards of living for the American 
people.” 

The Policy Committee’s supplementary report in the 
main reaffirmed the recommendations made in the first 
report, but carried more weight because it had been 
made after consultative hearings with representatives of 
leading consumer, educational and labor groups, and 
government bureaus working in the consumer field. Or- 
ganizations represented -at the hearings included the 
American Home Economics Association, American As- 
sociation of University Women, Bureau of Human Nu- 
trition and Home Economics of the Department of Agri- 
culture, American Federation of Labor, and the Inter- 
national Brotherhood of Electrical Workers. 

Crux of the Wilson recommendations—incorporated 
in the first report and reiterated in the second was this 
statement: “The committee believes that the approach 
recommended—calling for a functional division of effort 
between the Department (including the National Bureau 
of Standards) and interested private groups (including 
the American Standards Association) and for active co- 
operation among all parties concerned—offers great 
promise as a means of guiding the ‘progressive adapta- 
tion of standards to the needs of the nation’s commerce 
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Standards Association 
Widens Scope of Activity 


(Left) Charles E. Wilson, chairman of the Policy Com- 

mittee on Standards and president of General Electric 

Company. (Right) Henry B. Bryans, president of the 

ASA and executive vice-president of Philadelphia Elec- 
tric Company. 


during the decades immediately ahead.” 


Specifically, the committee made the following recom- 


mendations: 


(1) That standards activities which involve nego- 
tiation, opinion, judgment, or compromise, should be 
developed through individual and joint efforts of 
technical, manufacturing, merchandising and con- 
sumer groups. It was contemplated that this was 
to be fulfilled by the American Standards Association 
only when and as it implements itself for such func- 
tions and as it demonstrates its ability to perform 
efficiently, expeditiously and satisfactorily, as it has 
demonstrated heretofore on industrial standardization. 

(2) That the functions of the National Bureau of 
Standards should be those of basic research, furnish- 
ing of facts, measurements, and technical assistance 
in the development of adequate testing methods. 

(3) That hereafter consumer standards, commer- 
cial standards and simplified practice recommenda- 
tions may be first published by the consumer group or 
the industrial group requesting and sponsoring the 
standard or recommendation, with appropriate ac- 
knowledgment of the technical assistance of the 
National Bureau of Standards in its preparation. 

(4) That such standards prepared for such groups 
by the Department of Commerce should be submitted 
either by the group interested or by the Department 
of Commerce as sponsor to the American Standards 
Association for approval. 

(5) That after approval by the American Stand- 
ards Association such standards should then be issued 
as an American Standard. The request for approval, 
to the American Standards Association, may be made 
under the sponsorship of the Department of Com- 
merce, or any other sponsor. 

Indicating acceptance of the general objectives of the 
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Howard Coonley, chairman 
of the newly formed Execu- 





Adoption of the Wilson Committee’s recommendations will certainly have 
a broadening effect upon the activities of the American Standards Association. 
The question will naturally arise as to whether this change will come largely 
in the field of consumer goods. My guess is that ultimately it will; but that 
the change will come gradually. 

The ASA has already taken some of the steps recommended by the Wilson 
Committee. By a change in its Constitution, it has opened the way for work 
in any field whether for raw materials, production goods, or consumer goods. 
Acting upon another recommendation, the ASA is arranging for consumer 
representation on its Board of Directors. We have already made a substan- 
tial start in the consumer goods field, including work on such projects as: 
safety shoes for men and women, specifications for women’s industrial cloth- 
ing, and specifications for all commonly used household gas appliances. There 
are in process of development projects in other important fields. Future work 
will be aided by new types of service tests and new methods of market research 


tive Committee of the ASA. 


that have been developed recently. 
These changes do not, however, mean a sudden flood of new work in the consumer field. I should like 


| to see groups like the American Association of Advertising Agencies join the American Standards As- 


| sociation and have a voice in its policies. I should welcome the big food manufacturers and distributors 
and the clothirig industry taking a more active part in the work. Then, as more and more groups with 


an interest in consumer goods join the ASA federation, our work in the consumer field should increase 


substantially and constructively. 


Wilson report, Secretary Wallace declared that “the 
Department can accept whole-heartedly the general ob- 
jectives and spirit of your committee report, which is to 
encourage the wider use of standards in industry and 
to bring about the greatest possible cooperation among 
the various organizations active in this field. The De- 
partment will be delighted to see the American Standards 
Association and other organizations pursue a vigorous 
program in the field of trade standards and will co- 
operate to the fullest extent in providing both scientific 
and technical, and economic and marketing data which 
will be useful in such a program.” 

Outstanding in importance was Mr. Wallace’s full 
agreement on the Wilson Committee’s proposal that the 
divisions of Simplified Trade Practices and Commercial 
Standards be transferred out of the Bureau of Standards 
to a “more suitable status elsewhere in the Department,” 
and that “the Bureau of Standards functions should be 
those of basic research.” Mr. Wallace proposed to have 
these two divisions transferred to the new Office of 
Domestic Commerce, which will be “responsible for the 
Department’s general services and programs for the 
promotion of domestic industry, business and trade.”’ 
This will be done, he said, as soon as suitable legal and 
internal arrangements can be made. 

Although the Commerce Secretary made it clear that 
the Department does not wish to compete with, or to du- 
plicate, the services that private organizations can pro- 
vide equally well, the Secretary enters into an area of 
disagreement with the Wilson Committee recommenda- 
tion that the Department of Commerce withdraw from 
the field of initiating and publishing standards which are 
voluntarily agreed to by industry groups. To this rec- 
ommendation, Mr. Wallace points out that the Depart- 
ment has “a statutory responsibility to provide such 
services in the interest of business and industry and the 
general public” and that it, therefore, has no authority 
to refuse such requests. 

He qualifies his refusal to accept this recommendation, 
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however, by promising that “to the extent that the 
American Standards Association reorganizes its pro- 
cedures in accordance with the recommendation of your 
committee so that it can perform trade standard services 
to the satisfaction of all the groups with an interest 
in standards, the Department is prepared to encourage 
the use of the facilities of the American Standards Asso- 
ciation for the initiation, development and publication 
of standards.” And he summarizes the revised func- 
tions of the divisions of Simplified Trade Practices and 
Commercial Standards as follows: 

(1) As recommended by the Wilson Committee, 
sponsor and perform basic research in the economic 
and marketing fields for the American Standards As- 
sociation and other groups and organizations engaged 
in formulating voluntary standards or desiring to 
initiate standards ; 

(2) As recommended by the committee, act as 
sponsor for groups in proposing standards to the ASA 
for issuance as American Standards ; 

(3) Retain the Department’s present function of 
initiating and proposing to the ASA or to any other 
group or groups the development of voluntary stand- 
ards where the Department finds on the basis of eco- 
nomic studies that such standards would be desirable 
in the public interest ; and 

(4) Retain the function of publishing a voluntary 
standard developed by a group if that group requests 
the Department to publish. Such standards will be 
published by the Department of Commerce (not the 
National Bureau of Standards) and will clearly indi- 
cate the industry or other group or groups on whose 
behalf the Department is publishing. However, where 
testing methods or the research of the National Bureau 
of Standards have contributed to the establishment of 
particular standards appropriate credit will be given 
to the Bureau in publication. 

Important in the Wallace reply are requests that a 
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CARBIDE TOOL GRINDER 


A complete grinder for carbide-tipped tools up 
to 114 in. square is built into a cabinet with the 
two 6-in. diamond-faced wheels and the tool 
holder above while the 12-hp, 3-phase motor, 
coolant pump, tank, drives and controls are 
housed inside. Only the tool holder and pro- 
tractor unit are shown in the closeup view above. 
Protractors facilitate accurate settings for verti- 
cal and horizontal angles to provide rake and 
clearance while feed is controlled by micrometer 
screw. Toolholder reciprocates across grinding 
wheel. E. F. Hager and Son. 








TENSION AND 
DENSITY CONTROL 


This is a precision at- 
tachment for motor- 
driven textile winders to 
regulate the tension of 
the yarn as it is wound 
and the package density 
of the product. The ten- 
sion control, at the top 
in the picture, operates 
through an adjustable 
spring-loaded arm which 
draws the yarn through 
conical driven rolls, ad- 
justing yarn speed to re- 
quired feed rate. Pack- 
age density control is 
effected by a pressure- 
operated escape arrange- 
ment. Walter Kidde & 
Company, Inc. 



















TRACING REPRODUCTION MACHINE 


High-pressure mercury arc lighting at an in- 
stalled density of 75 watts per inch is positioned 
inside the rotating glass contact cylinder and in- 
sures rapid printing in this dry direct process 
machine. An alzak reflector not only provides 
maximum utilization of the light but serves also 
as a variable light shutter for controlling the 
printing speed. The contact cylinder is motor- 
rotated and its speed may be varied so that the 
paper carried on tapes against its outside surface 
will either move at the same rate as the cylinder 
or at a somewhat different rate to achieve a slid- 
ing effect. Exposed prints are moved to the am- 
monia fumes developer through a suction mech- 
anism actuated by a fan which also cools the con- 
tact cylinder. The machine has arc-welded 
structural steel framework with 18-gage sheet 
metal exterior. All parts exposed to ammonia 
fumes are of stainless steel or aluminum. Safety 
considerations led to complete enclosure behind 
locked doors of all electrical equipment. The 
high-voltage circuits are interlocked with the 
doors so that the circuits are broken by the open- 
ing of a door. The C. F. Pease Company. 


























HEATER AND VENTILATOR FOR VEHICLES 


A motor-driven blower draws in fresh air, forcing it 
through this heater and into various parts of the vehicle to 
which it may be directed by ducts. In a passenger car a 
complete change of air is effected each 90 sec. Heat is sup- 
plied by burning gasoline taken from the motor fuel sup- 
ply line. Other electrical features are the ignition arrange- 
ments, fuel pump, thermostat in body of the car, and con- 
trols. The blower may be operated independently of the 
heater to ventilate the car. The heater is intended for in- 
stallation under the hood where it requires no adjust- 
ment for the seasons. Stewart-Warner Corporation. 















AUTOMATIC CLOTHES WASHER 


This machine automatically fills itself with water. 
washes, rinses, spins clothes practically dry, cleans and 
drains itself and shuts off. It is powered by a heavy- 
duty, thermostat-protected, 14-hp motor operating a 
2-speed transmission drive. Motor and transmission 
are lubricated for life. The capacity of the machine 
is 9 lb. of dry clothes. See also the cover and note 
at the bottom of page 5. Westinghouse Electric Co, 


















FIVE-SPINDLE AUTOMATIC CHUCKING MACHINE 
Length of feed strokes is controlled mechanically by a new 
quadrant linkage combination instead of the usual drum cams. 
Quick change gear box provides 18 rates of feed; pick-off gears 
provide 24 spindle speeds. A 15-hp, 1800-rpm, totally enclosed, 
fan-cooled motor drives through a silent chain. Starter, control 
circuit and lighting transformer are in an oil-tight compart- 
ment. The Warner & Swasey Company. 












AUTOMATIC-FEED SOLDERING IRON 


When the trigger is operated, a measured amount 
of solder is ejected onto the hot tip. The maga- 
zine at the rear holds 4 to 5 oz. of 0.081 or 0.092 
core solder on a small reel. The replaceable, non- 
corrosive tip is grooved to guide the molten 
solder to the point of application. An electric 
heating element is installed inside the tip barrel 
in the usual way. Multi-Products Tool Co. 





ROTARY PHOTO-COPYING PRINTER 


An unusual light source—green fluorescent tubes 
to which the special paper used is photographic- 
ally sensitive—is incorporated in this printer. The 
product of the machine is black-and-white photo 
copies. Operation is at a rate of 6 fpm. Inten- 
sity of light is varied by use of one, two or all 
three tubes, controlled by switch, and by rheostat 
adjustment. Peerless Photo Products, Inc. 








TWO-STAGE HYDRAULIC PRESS 


A 750-watt electrical heating element is cast into 
each platen which also carries water cooling coils. 
Temperatures up to 600 F are attained and inde- 
pendent control is provided for each platen. Maxi- 
mum pressure obtained with the manually operated, 
two-stage pump is 40,000 psi. Platens are 8 in. 
square and have maximum separation of 8 in. Ma- 
chine stands 32 in. high. It is designed for produc- 
‘tion work on plastics, rubber, laminations, pow- 
dered metal, etc., and for general laboratory and 
research work. Preco, Incorporated. 






























PLASTICS-HOUSED 
UPRIGHT VACUUM 
CLEANER 


The motor of this vacuum clean- 
er has two speeds and is rated at 
4 hp. A small 12-blade fan is 
carried on the commutator end 
for motor-cooling only. . Plastic 
end bells effectively insulate the 
motor. Suction is supplied by a 
single-stage, 6-blade fan mounted 
on the motor shaft and a revolv- 
ing brush is driven from a small 
pulley on the same shaft by a 
rubber belt. Motor hood is of 
plastics as are also the wheels 
and handle grip. Eureka Vacuum 

Cleaner Company. 





The Use of Silicone Insulation 
in Electric Motors 


* Although silicone insulated motors have made some spectacular 
performances at high operating temperatures, the author cites 
many reasons for going slow in adapting such motors generally. 


JOHN L. FULLER 


Electrical Development Engineer 
Reliance Electric & Engineering Company 


temperature operation or where a greater factor of 

safety is required, we generally find that one factor 
more than any other appears to be the stumbling block. 
When this block is removed by technological advance- 
ment, other barriers equally as imposing loom up in its 
place. Examining the recent past, we could make note 
of the limitation in temperature placed by cotton, silk, 
enamel, and similar organic insulating materials. At 
that stage, it was possible to make impregnating var- 
nishes which could stand higher temperatures than the 
cotton. Asbestos coverings, now largely being replaced 
by glass, removed this limit. By this move, possible 
operating temperatures were raised to the point that the 
insulating varnishes became the primary barricade to 
further temperature increase. 

Silicones now appear to be the answer to this latest 
block. Silicones, as a family of materials, now give 
promise of providing as wide a variety as given by the 
field of organic plastics. As yet in its infancy, the sili- 
cone industry has already produced such diverse items 


|: THE development of electric motors for higher 


Accelerated life test of 
silicone-insulated Reliance 
motors at temperatures 
from 200 to 310 C; test 
motors are at right; 
larger machines at left are 
dynamometers for loading. 
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as grease, inorganic (perhaps we should call them sil- 
organic) laminating resins, high-heat-resistant rubber, 
and high-temperature insulating varnishes. We shall 
concern ourselves only with the last two materials. 
Silicone insulating varnishes have now shifted the re- 
sponsibility for holding back higher temperature motor 
operation to other factors. Some of these are: 

Ball Bearings—lIt is found that on totally enclosed 
non-ventilated motors insulated with silicone ma- 
terials, bearings may easily reach temperatures at 
which the temper of the hardened steels begins to 
draw. Metallurgists now are faced with the prob- 
lem of increasing temperature limits for operation 
of ball bearings, that is, above 120 C. 

Lubricants—A great deal of development time is now 
being spent on greases to withstand the higher tem- 
peratures. No organic grease has yet proved ac- 
ceptable for long periods in excess of 100 C.  Sili- 
cone greases offer perhaps the best future hope 
along this line. 

Overload Capacity—In designs made specifically for 


Dow Corning Corp. 
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Comparative Performance of Motors 
with Three Classes of Insulation 








NEMA | Type of | Weight |P.F. Eff.| |Degrees C 
Frame insulation) Lb. | Per Cent P.F.x Eff./Temp. Rise 
40° | ClassA| 825 (838 89) 746 | 55 
365 Class B 570 = | 85.0 87; 74.0 | 75 


326 Silicone | 400 (87.0 85 


74.0 | 160% _ 
* Note: Whereas this design was based on 160 C rise, it 
is now believed unwise to contemplate use, for 


the present, above 125 C rise. 





normal horsepower output at high temperatures. 
overload capacity is definitely reduced. Of course, 
motors designed to operate at Class A insulation 
temperatures have greatly increased overload ca- 
pacity if insulated with silicone materials. 
In our work with silicone insulated motors, the fol- 
lowing materials have played an important part : 


Slot wedge or top Laminated melamine bonded 


stick fiberglas cloth insulating 

board 

Slot cell Silicone bonded  glass-mica- 
glass laminated insulating 
sheet 

Sleeving Plain glass or silicone saturat- 
ed glass sleeving 

Tape Fiberglas cloth tape 

Wire Silicone bonded double fiber- 
glas covered 

Phase insulation Silicone bonded glass-mica- 


glass or silicone treated 
fiberglas cloth 

Lead wire or cable Asbestos cable or silicone rub- 
ber cable 

Silicone Varnish A First commercially available 
silicone varnish. Requires 
250 C for baking. Narrow 
margin between cure and 
heat damage. Softens with 
heat. Manufacture has been 
discontinued. 


Reliance Electric & Engineering Co. 





Two totally enclosed, fan-cooled motors, both rated at 

30 hp, 1750 rpm; the larger one in the rear is a con- 

ventional Class A-insulated motor; the smaller one is 
insulated with silicone materials. 
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Silicone Varnish B Modified and improved sili- 
cone varnish. Has much 
wider range between cure 
and heat damage, but also 
requires baking at 250 C. 
Also softens with heat. 

Silicone Varnish C More recent silicone develop- 
ment. Bakes at 150 C. Has 
about the same heat life as 
Varnish A. Softens less 
with heat than Varnish A or 
B. 


Many experimental motors have been built by us and 
by other motor manufacturers using silicone insulating 
materials. Much of the testing work on these motors 
has been done by the primary manufacturer of silicone 
insulating varnishes. Fig. 1 shows a portion of these 
testing facilities in operation. Some of these motors 
were built and tested as follows. 

Two identical Frame 203 squirrel-cage induction mo- 
tors were the first ones made. These were insulated 
with conventional Class B materials, for the silicone 
bonded varieties were not then available. They were 
then given three dips and bakes in silicone varnish A. 
One of these failed after 235 hours of operation at 270 
C. The other was operated successfully for 4300 hours 
at 200 C, plus 1900 hours at 175 C. Failure occurred 
as a result of bearing seizure, but it was noted that the 
insulation throughout most of the motor still retained 
much of its initial flexibility. In the motor that was 
operated at 270 C, the silicone varnish had partially re- 
verted to a sand-like material. The slot wedges, which 
were of a phenolic resin laminated-canvas type, were 
thoroughly carbonized in the early stages of the test 
on the second motor. Only the varnish held the coils in 
place during the remainder of the test. 


TEST COMPARISONS 


Fig. 2 shows a comparison between two totally en- 
closed fan-cooled motors each rated 30 hp at 1750 rpm. 
The larger is the conventional Class A insulated motor. 
The smaller was insulated with silicone materials, in- 
cluding silicone Varnish A. It ran for more than two 
years at elevated temperatures on an industrial applica- 
tion before failure occurred, not as a result of burnout, 
but because of accidental flooding of the basement loca- 
tion during operation of the motor. Whereas it is ex- 
pected that motors designed for high output at high 
temperatures will suffer somewhat in performance, it is 
interesting to note that in the case of these two motors, 
there was very little difference. The accompanying 
table shows the comparative weights, frame sizes, and 
performance of these as well as of a Class B insulated 
motor, which is intermediate. 

Several high-temperature lightweight motors have 
been built and are in service on special applications. 
Very little information is available at this time in regard 
to actual operating conditions, but no troubles have been 
reported to date. Only two d-c silicone insulated mo- 
tors have been placed in service. It has been felt that 
the heat-softening of the silicone insulating varnishes 
has prevented them from becoming very satisfactory for 
rotating parts. The development of varnish C, which 
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does not soften so readily at elevated temperatures, has 
given impetus to the development of silicone insulated 
d-c motors. A number are now undergoing laboratory 
study. 

It should be recognized that silicone insulatjon is not 

a panacea for all electric motor troubles. There are 
many reasons to go slow in the specification of silicone 
motors: 

1. Where a motor is to be used considerably above 
Class B temperatures, precautions must be taken 
to prevent overheating of bearings. In general, 
continuous running fan-cooled motors can have 
satisfactorily cooled bearings, whereas totally en- 
closed non-ventilated motors can not. Where 
silicone is used as insurance against relatively 
short period overloads, such as a few hours or 
days, the bearing problem is not so serious, for 
greases can be used that will stand such service 
without immediate bearing failure. 

2. Lead cable must be suited to the type of job. Rub- 
ber covered cable is probably satisfactory for mo- 
tors which are intended to run at high tempera- 
tures only during relatively short emergencies, or 
where the silicone is used for moisture resistance 
rather than heat resistance. In either case, the 
leads must be applied following varnish treat- 
ment if one of the 250 C baking varnishes is used. 
Silicone rubber lead cable gives considerable 
promise but is too new for its characteristics to 
be well known. Its mechanical properties to date 
are definitely inferior to natural rubber, but it 
could be applied prior to varnish treatment. 

3. Caution must be used in the selection of a proper 
silicone varnish for rotating equipment. 

4, Care must be taken to eliminate the use of all or- 
ganic materials if the best high temperature per- 
formance is to be obtained. 

5. Starting currents of the high temperature designs 
are likely to exceed normal values. Power factor 
and efficiency may suffer. 

6. Noise may become a serious problem at the mag- 
netic densities required for the high temperature 
designs. 

7. Overload capacities of high temperature designs 
are definitely lower than for corresponding 
horsepowers in the normal, larger frames. 

8. There are still present a great many practical dif- 
ficulties in the application of silicone materials. 
Materials themselves have appeared at times to 
be variable. Curing cycles are long and tedious 
and frequently do not lead to satisfactory results ; 
however, these difficulties are gradually being 
overcome and it is believed that the manufactur- 
ers of the silicones will eventually bring out a 
varnish which can be handled in the same manner 
with the same “equipment as the more common 
organic varnishes. Cost, while high, will then 
probably not prevent a substantial use of. sili- 
cones where advantages justify the cost. 

9. Rotor balancing must be accomplished in some 
manner not susceptible to the heats involved in 
the operation of silicone motors. Lead rivets or 
solder will not do. Welding of steel is preferred. 

In contrast to the above precautions, we can point out 

types of applications well suited to the use of silicones. 
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Dow Corning Corp. 
Silicone-insulated motor undergoing test at elevated 
temperature and 100 per cent relative humidity ; plas- 
tic enclosure raised for observation; insulation resist- 
ance was measured at intervals throughout test. 


a. Where normal loadings are expected for the larg- 
est part of the expected running time, but where 
it is recognized that occasional extended periods 
of overload will occur, advantage can then be 
taken of the good efficiency and power factor of 
the lower rated motor during normal operation 
without sacrificing the life of the motor during 
the overload periods. 

b. Where extra cost is justified to gain a greater fac- 
tor of safety against possible shutdown of ex- 
pensive processes. 

c. Where weight and space savings are of paramount 
importance. 

d. Where exceptional protection against moisture is 
desired. It is found that silicone varnishes prop- 
erly applied and cured have as outstanding abil- 
ity to resist moisture as they do to combat heat. 

In conclusion, it can be pointed out that the silicones, 

with their wide selection of properties, all excellent 
against heat, have opened up new vistas for the design- 
ing engineer. Higher temperature motor operation or 
greater factor of safety at normal operating tempera- 
tures is obtainable. Other limitations now show up to 
prevent still further increase in temperature. With all 
of this, it must be clearly recognized that further devel- 
opments in the materials themselves as well as improve- 
ment in the technique of their application must come 
before there can be any widespread use of silicone in- 
sulating materials. 
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Theory of UHF Transmission Lines, 
Antennas and Receivers 


* In continuing the review begun last month, fundamental characteristics are 
discussed with applications in UHF equipment used in radar, television, FM com- 
munication, pulse-time modulation and multiple-channel communication systems 


SAMUEL SEELY, Ph. D. 


Assistant Professor of Electrical Engineering 
College of the City of New York 


HE term transmission line is used to denote the 
metallic system which conducts or guides elec- 
trical energy from one point to another. As used, 
this includes ordinary wire lines, coaxial cable, coaxial 
transmission line, and hollow waveguide. At ultrahigh 
frequency the length of the line is usually great com- 
pared with the wavelength of the energy being guided. 
As a result, the potential and current at any point of the 
line depends upon the time, to take care of the periodicity 
of the wave, and upon the distance from the source. The 
ratio of the potential to the current, which gives the 
impedance at any point of the line, will therefore depend 
not only upon the character of the line, but also on the 
load and the generator impedance. 

The impedance looking into the line from the sending 
end will depend upon the line length. In any analysis 
it is found convenient to discuss the problem in terms 
of Z,, the “characteristic” impedance of the line, which 
is the impedance of the line of the given type of infinite 
length. When this is done, it is found that for a finite 
line terminated in any impedance Z, other than Z,, the 
potential at any point on the line becomes a rather com- 
plicated function. Specifically, on the general line 
shown in Fig. 1, it can be shown that the potential at 
any point x of the line is related to the voltage and 
current at the input end of the line by an expression of 
the form 


V(x) =V (0) coshyx—I(o)Z, sin hyx 


Fig. 1 (left)- 


A typical transmission line, illustrating 


the accompanying discussion on impedance. Fig. 2 

(right) —Standing waves on a transmission line, show- 

ing relationships of three voltage waves at successive 
instants. 
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An equivalent form may be shown to be the following 
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Fig. 3 (above) —The volt- 
age and current waves on 
a transmission line in 
terms of wavelength. Fig. 
4 (right)—Irises, or ca- 
pacitive diaphragm (left) 
and inductive diaphragm (right) in a wave guide. 











form 
Zo—tLe Le—Za 
= [eee 
Le a: Z, Le “Tr Zs 
It is observed from this that when Z, = Z5, the output 
reflection coefficient vanishes, and when Z, = Zo, the 


input reflection coefficient vanishes. If the coefficient 
[~ does not vanish, then standing waves exist on the 
line. To see this, consider a particular example given 
by the following expression for the voltage 

V(x) =V [sin (mt — Bx) + Ya(ot + Bx +8)] 
The conditions at various times on the line are illus- 
trated in Fig. 2. 

The presence of standing waves on a line is usually 
investigated by means of a probe which is moved along 
the line, the reading of an appropriate instrument giv- 
ing a measure of the standing waves. For closed lines, 
such as coaxial lines or waveguides, it is necessary to 
cut narrow slots in the walls and insert a probe which 
can be moved along the slot. 

An inspection of Fig. 2 indicates clearly that an effect 
of standing waves on a line is in the appearance of 
localized high voltages. Another consequence of the 
mismatch is that not all of the power from the input or 
generator end of the line is transmitted to the load end 
of the line. Therefore, since the problem is substantially 
that of obtaining a matched line for optimum power 
transfer, matching transformers of one sort or another 
must be used. These transformers are very different 
in appearance from the conventional wound-coil types, 
and usually consist of non-dissipative elements which 
introduce capacitive or inductive reactances in series 
with the line, or which introduce shunt susceptances 
across the line, depending upon how they are incor- 
porated in the circuit. These are usually adjusted to 
introduce sufficient reactance or susceptance of a given 
sign (i.e., capacitive or inductive) to balance out the 
mismatch reactance or susceptance. 

The most common way of introducing this susceptance 
at the critical points on the line is.through the use of 
one or a pair of properly spaced stubs which consist of 
short-circuited sections of the transmission line. This 
is a very convenient adjustable reactance, as the amount 
and sign of the reactance depends upon the length of 
the short-circuited section. That this is so is made 
evident by an inspection of Fig. 3 which shows the 
voltage and current distribution on a short-circuited line. 

Since the voltage across the short-circuited end of the 
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where | is called the reflection coefficient, and is of the 
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Fig. 5—UHF matching transformers, or elements for 
impedance matching in a transmission line. 














line must be zero, and the current must be a maximum, 
then, depending upon the length, the impedance looking 
into such a section of line may assume a wide range of 
values. For lengths of line equal to 4, %, %, etc., 
wavelengths, the impedance, given by the ratio V/I, is 
infinite. Correspondingly, short-circuited lines '- 
wavelength (or multiples thereof) long, present a zero 
impedance, or a short-circuit. 

Another feature of such short-circuited lines is that 
the input impedance may be capacitive or inductive, 
depending upon the length. The results are given in 
Table I. Also included in this table are the correspond- 
ing properties of an open-circuited line. 

Impedance matching in a waveguide may be accom- 
plished with a so-called “iris,” which is a thin, slotted 
obstacle that is placed across the guide. Such an ob- 
stacle is capacitive or inductive, depending upon the 
direction of the slot with respect to the wide side of 
the waveguide. Actually, these obstacles are chosen 
to introduce a mismatch or a reflection of such mag- 
nitude as to balance out the effect of an existing mis- 
match. (Fig. 4). 

The general features of the matching elements that 
are most commonly used are illustrated in Fig. 5. 

As a particular example to indicate the positions for 
matching transformers to reduce the standing waves on 
a line, consider the following uhf transmitting system. 
Transformer 1 in Fig. 6 serves to match the generator 
to the line; transformer 2 is to match the line to the 
antenna assembly; transformer 3 is to match the an- 
tenna feed to the feed line. 

It is common in radar equipments to incorporate 
¥4-wavelength, or other fixed types of matching trans- 
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Antenna 
feed line 





Fig. 6—The positions of matching transformers on a 
UHF transmitting system, each designed to match the 
elements adjacent on either side. Fig. 7 (below)—A 
radar duplexer for automatically switching transmit- 
ting and receiving pulses so they do not interfere. 


To antenna 


formers, rather than to provide adjustments, since ex- 
perience has shown that tunable transformers are too 
often out of adjustment. In fact, with the present 
broad-banding techniques, adjustable transformers have 
practically disappeared from radar systems, since good 
match can be provided over frequency bands from 3 to 
10 per cent or more. The broad-banding is achieved 
through the use of fixed transformers. 

One special assembly that is common to all radar 
equipments and which illustrates many of the features 
of transmission lines might well be examined; it is 
known as a “duplexer.” In a radar equipment, a com- 
mon transmitting and receiving system is used ; that is, 
the system is first used for transmitting the pulse, and 
it is then used for reception. During the transmitting 
period energy is to be transmitted from the antenna but 
no energy is to reach the receiver, since otherwise it 
may cause severe damage to the sensitive detector. 
After transmission, all of the echo energy is to reach 
the receiver with none passing back into the transmitter, 
where it would be lost. Such a switching.scheme has 
the features illustrated in Fig. 7. The two elements 
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labelled TR-box (transmit-receive) and the ATR-box 
(anti-TR) consists of high-Q (low-loss) circuits with 
discharge tubes across them. 

Consider conditions during transmission. The high 
power from the transmitter causes both discharge tubes 
to arc, producing in effect, a short-circuit across the 
cavities. Since this produces effective quarter-wave 
short-circuited lines, the impedance looking into 2 is 
infinite, whence no energy passes into this branch. 
Similarly for 4, and no energy passes into the receiver. 
During reception, the arc is out, and the impedance 
looking into 2 is that of a 4%-wavelength short-circuited 
line, or a short-circuit. Hence the transmitter line 1 
has a short-circuit across it. Now, the effective im- 
pedance looking into 3 is infinite, since upon looking 
towards the ATR-box, one sees a 4-wavelength short- 
circuited line. Hence no energy will pass towards the 
transmitter. Also, looking into the TR box, one sees a 
matched load, and transmission without loss. | 


ANTENNAS 


The principles of the radiation of electromagnetic 
energy are based on the laws that a varying electric 
field creates a magnetic field, and that a varying mag- 
netic field creates an electric field. These laws are 
true whether a conductor is present or not. Conse- 
quently, alternating current in a wire will, in general, 
be a source of electromagnetic energy. Thus when the 
current flows in a wire, one part of the wire is positive 
while another is negative, and flux lines may be con- 
sidered to originate on one and terminate on the other. 
As the alternating current passes through its time cycle, 
some of these lines may form into closed curves without 
free charges being associated with them. It is this field 
which is propagated into space. A length of line equal 
to ¥%4-wavelength has good radiating properties, and 
is, in fact, the fundamental dipole in antenna theory. 

The position of an antenna in space determines the 
polarization of the emitted radiation. An antenna which 
is vertical with respect to the earth radiates a vertically 
polarized wave, while a horizontal antenna radiates a 
horizontally polarized wave. In general, the field 
strength close to the earth is somewhat stronger using 
horizontal polarization, provided that the transmitting 
antenna is several wavelengths above the ground. Con- 
sequently television radiators are usually horizontal. 
For some radar purposes the ‘polarization is of little 
consequence, although it is found that the sea-clutter 
from a normal sea is somewhat less intense with hori- 
zontal polarization, and so most ship search radar sets 
are usually horizontally polarized. 

A simple half-wave antenna does not radiate uni- 
formly in all directions. This results from the fact that 
a dipole does not radiate along its length. For ex- 
ample, a vertical dipole will radiate over a full 360 


Fig. 8 (left)—The field in- 
A tensity of a Yo-wave vertical 
dipole. Fig. 9 (right) —The 
antenna pattern from two di- 
B poles, Y-wave apart, and ex- 
cited in phase to obtain a 

higher gain. 
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D- Farasitic director 


resulting in a gain of about 6. 


degrees in the horizontal, but its field strength in the 
vertical depends upon the elevation angle. This is 
illustrated in Fig. 8. In general, therefore, any antenna 
possesses directional properties, and one may speak of 
the gain of an antenna. This quantity is defined as the 
ratio of the peak power radiated to the average power. 
For the case of the simple dipole, the power gain is %4. 

If a higher gain is desired, it is necessary to use an 
assemblage of antennas which are properly spaced and 
properly phased with respect to each other. Thus, two 
antennas spaced one-half wave apart and fed in-phase 
will yield a pattern somewhat as shown in Fig. 9. An 
array in which one element is driven, with a reflector 
and a number of directors which are parasitically ex- 
cited, all elements being arranged in line, is known as 
a Yagi array. The directional pattern from such an 
array has the general form shown in Fig. 10. The 
power gain for the array illustrated is approximately 6. 

Still higher gains are possible using more elaborate 
broadside arrays. For example, the broadside array 
illustrated, with a reflector either parasitically excited 
dipoles, or a wire mesh, spaced %-wavelength behind 
the driven elements, has a pattern somewhat as shown 
in Fig. 11. The gain of such an array is approxi- 
mately 30. 

At the shorter lengths it is customary to replace 
the rather complicated array by a specially designed, 
simple feed and a reflector or mirror. Such a system 
frequently assumes the form of a simple dipole and 
dipole reflector acting as the feed for a parabolic re- 
flector. This permits, in effect, a broadside array which 
is many wavelengths across, all elements of which are 
excited in the proper phase. Optically one may look 
at this system as a searchlight, with the feed playing 
the part of the arc source. Such antenna systems may 
yield extremely high gains. For example, the gain of 
a 6-foot paraboloid fed by a simple dipole and reflector 
at 10 cm is approximately 1900, the beam width in both 
planes being approximately 4 degrees to the half-power 
points. 

The design of a receiver for uhf applications depends 
a good deal on the service application. It is usually of 
the superheterodyne type, because this type provides a 


Table I—Properties of Short-Circuited and 
Open-Circuited Stubs 


Termination 













Length — 
Short-circuited Open-circuited 
O< 1 <A/4 Inductive Capacitive 
| = 4/4 Infinite Zero 
4/41 < 4/2 Capacitive Inductive 
1 = 4/2 Zero Infinite 
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Fig. 10—The pattern from a 5-element Yagi antenna, 


































Beam width measured to 
points where E7=0.707 Emax 








Fig. 11—A broadside array and its polar pattern, with 
a possible gain of the order of 30. 


higher over-all gain with fewer tubes than do other 
types of receivers. However, such factors as the overall 
gain desired, and the bandwidth of the intermediate- 
frequency stages, will vary with the service requirements. 

If the signals are square pulses of length 8, then the 
carrier wave energy distribution has.the form shown in 
Fig. 12. In order to accept most of the energy con- 
tained in the signal, the receiver must accept a band of 
frequencies. In fact, the narrower the pulse length, the 
broader must be the bandwidth of the receiver. The 
exact relation between them will be discussed below. 

With any system, the smaller the amount of received 
energy (in the case of radar this means a small target 
or a great distance), the greater must be the amplifica- 
tion in the receiver. Eventually, however, a point is 
reached where disturbances inherent in the receiver be- 
come sufficiently large to mask the signal, even though 
all obvious sources of noise have been eliminated, as, 
for example, bad power supplies, poor contacts, spark- 
ing commutators, etc. This condition is inevitable, 
as may be shown by thermodynamic arguments. There 
are two general sources of such noise; Johnson noise, 
and shot noise. Johnson noise, often called thermal 
agitation noise, may be thought of as resulting from 
the electrons in any conductor taking part in the thermal 
motion of the molecules. Shot noise is a consequence 
of the discrete charge on the electron and the minute 
fluctuations in the tube currents. 

Suppose that one could build a perfect receiver which 
was connected to an antenna. If one connected an out- 
put meter to this hypothetical receiver, there would be 
a reading because of the noise from the input circuit 
that was amplified. It is possible to show that the noise 
power input to a matched load is 

P, =:-4T3 
where k is Boltzmann’s constant = 1.37 X 10°7¢ ergs/ 
degree; T is the absolute temperature of the input cir- 
(Continued on page 192) 
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Bringing Up-to-Date the 


Sealed-In Refrigerator Mechanism 


* Complete re-design of this, the first hermetically enclosed unit, 
is aimed at reducing still further the chances of service trouble by 
taking out of the enclosure anything that might eventually fail. 


sor unit for a domestic refrigerator was devised 

in 1925 under the engineering direction of Chris- 
tian Steenstrup, now retired, but for many years in 
charge of domestic refrigerator development for the 
General Electric Company. Housed in the familiar 
“monitor top,” the first units of this type were mar- 
keted in 1927. Service records since then have proved 
the advantages of the sealed mechanism and the number 
of sealed units developed by others also attest to the 
soundness of the principle. 

In 1938 General Electric began a through overhaul- 
ing of its designs with a view to incorporating the bene- 
fits of the service experience gained with the original 
design. This revision was completed just as the country 
entered the war. A relatively few units were built 
without benefit of publicity and it is only now, with the 
resumption of peacetime production, that design details 
have been released. 


: VHE first hermetically sealed motor and compres- 


The new refrigerators have no monitor top. Instead, 
the compressor unit is mounted below the cabinet in 
the conventional manner. In place of a “belljar” con- 
tainer, the hermetically sealed enclosure.is a steel cyl- 
inder 6% in. in diameter and 7 in. long. It is shown 


in cross-section in Fig. 1 and in exploded form in Fig. 2. 


WKY 


i 


. 


Fig. 1—Cross section of the re-designed motor and 
compressor, enclosed within an hermetically sealed 
cylinder. Compressor intake and exhaust lines are at 
the right; electrical leads, fused in glass, are at the left. 
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Three electrical leads and two copper tubes, one for 
compressor intake and one for exhaust, are the only 
connections between the mechanism within the cylinder 
and the other component elements outside. 

The motor is of the same general design as originally 
employed. It is a single-phase induction motor, split- 
phase start, with an exterior relay which automatically 
cuts out the split-phase winding as soon as the motor 
has been accelerated. The same relay furnishes over- 
load and over- and under-voltage protection. An 
Alnico magnet provides snap-action for the overload 
element. The overload relay automatically re-sets after 
each opening, ready for the next operation. In the new 
relay there is no additional resistance in series with the 
motor-starting winding which is now self-contained. 
The relay acts to cut out the starting winding when the 
motor has attained about % full speed. Though smaller 
in size, the motor is still rated at 4% hp and the same 
motor is used in all refrigerators up to 7 cu ft. For 
larger units, a %-hp motor of the same general charac- 
ter is used. 

The motor windings were originally insulated with 
a cotton covering in the traditional manner. It was 
found, however, that the cotton could not be completely 
freed from moisture and the results had possibility of 
eventual trouble. Cotton being a natural cellulose, the 
development of minute quantities of free moisture at 
any time throughout its life remains a possibility. 
Moisture, of course, is detrimental not only to electrical 
insulation but may also freeze, clogging circulation lines, 
particularly with such refrigerants as Freon which does 
not enter into chemical combination with water. More- 
over, cotton may deteriorate with age, particularly under 
the influence of temperature. The elimination of cotton 
from the insulation of the motor windings was therefore 
one of the first steps. 

The solution to this part of the problem was the ap- 
plication of one of the new plastics in place of the cotton. 
This is Formex, developed in the General Electric Re- 
search Laboratory several years before the war. Formex 
is a vinyl-formaldehyde resin, unaffected by oil or re- 
frigerant and incapable of retaining or developing 
moisture. In Fig. 3 the Formex-coated wire can be 
seen in the stator windings. The starting winding is 
wound into the saine slots with the running winding 
and cannot be distinguished in the illustration. In ac- 
celerated life tests run on units with the new Formex- 
insulated wire, the motor performance showed the judg- 


- ment of the engineers to be correct. Not only was the 


life of the wire insulation greatly extended but the pos- 
sibilities of adverse effects upon other elements of the 
mechanism had been removed. 
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Christian Steenstrup, under whose direction the first 

totally enclosed, hermetically sealed refrigerator mech- 

anism was developed in the engineering shops and 

laboratories of the General Electric Company. Re- 

cently retired, he was for many years an active influ- 

ence in the further development of the totally enclosed 
motor and compressor. 


The smaller diameter of Formex wire plus improve- 
ments in quality of electrical steel resulted in reduction 
of the length of rotor and stator lamination stackings 
The one-piece cast aluminum rotor, standard for some 
years, is being continued. The three electrical leads into 
the sealed case are also substantially the same as pre- 
viously used. These comprise short pieces of tubing 
soldered into the head, short pieces of conductor run- 
ning through the center of the tubing, and the space 
between completely filled with a specially selected glass. 
The aim, of course, is to use materials with substantially 
the same coefficient of thermal expansion. The short 
conductors are of Dumet, a nickel-iron alloy successfully 
used for years in similar application in incandescent 
lamps. A section of one of these leads is shown in 
Fig. 4. 

It is in the compressor, however, where greatest 
changes are found. An unusually large wrist pin, in- 
stead of remaining stationary and forming a bearing of 


Fig. 2—Sub-assemblies of the sealed-in unit. Left to 
right: end plate, enclosing cylinder, motor stator, rotor 
overhung on compressor crankshaft, compressor with 
exhaust muffler, and end plate 
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limited area for the oscillating end of the connecting rod, 
in this design itself oscillates within a bearing of large 
area formed for the purpose in the piston. This is 
shown in its general relationship to the rest of the 
assembly in Fig. 5 and in detail in Fig. 6. 

The manner of locking the connecting rod to the wrist 
pin so that no movement takes place between them is 
shown in Fig. 6. After connecting rod, piston and 
wrist pin have been assembled, a small pin is dropped 
through the central opening of the wrist pin into drilled 
holes in the wrist pin and the ring constituting the end 
of the connecting rod. The pin performs the locking 
function. To insure its remaining in place, a wedge is 
continuously pressed against the head of the pin by a 
coil spring, wedge and spring being inserted into the 
central opening of the wrist pin after the locking pin has 
been tightened into place. The size of the bearing area 
across which pressures are transmitted from the con- 
necting rod and the wrist pin to the piston is so large 
that wear is inappreciable in accelerated life tests con- 
tinued for long periods. 

The compressor body, outboard self-aligning bearing, 
connecting rod and wrist pin are made of permanent- 
mold cast iron which has a much finer grain than ordin- 
ary gray iron. In the case of the wrist pin, another 
consideration indicating the use of this material is its 
good bearing qualities against the steel piston. Similar 
considerations dictated the use of Bessemer screw-ma- 
chine steel for the crankshaft, with each piece selected 
for freedom from defects. 

In fabricating the piston, two halves are machined 
separately and then brazed together before the cylin- 
drical surface is centerless-ground. Piston-to-cylinder 


Fig. 3—The new motor stator with Formex-insulated 
windings and the cast aluminum rotor. 














































































































































































Fig. 4 (left)—-End plate 
of enclosing cylinder, cut 
away to show electrical 
leads of Dumet fused in 
glass. Fig. 5 (center) — 
The re-designed compres- 
sor with sections cut away 
to show internal parts. 
Also to be seen are the oil 
pump, oil pressure regula- 
tor and duck-foot oil in- 
take. Fig. 6 (right)— 
Details of the piston, wrist 
pin and connecting rod 
assembly. Fig. 7 (bot- 
tom)—Expléded view of 
piston und cylinder head 
assembly and valves. 


fit is obtained by matching parts in groups. The close 
fit, plus the two oil grooves around the piston, make a 
gas-tight oil seal. The cylinder is precision bored and 
honed. 

Provisions have been made to insure self-alignment 
of the moving parts of the compressor. The main bear- 
ing in the central foreground of Fig. 5 constitutes the 
central line of reference to which these automatic ad- 
justments are made. The rotor of the motor is mounted 
upon the right-hand end of the shaft, overhung. The 
opposite end of the shaft runs in an outboard bearing 
ground with a spherical surface having a radius of 4 
ft. Similar provision is made at the annular contact 
between wrist pin and connecting rod. An outer cap 
on the outboard bearing retains the lubricating oil and 
also has a screw for the adjustment of end-play. This 
is maintained between 0.0003 and 0.0007 in. 

The lubricating system may be seen in Fig. 1 and the 
oil pump and oil pressure regulator in Fig. 5. The re- 
ciprocating pump derives its motion from a small eccen- 
tric cut into the main shaft. The oil intake has been 
extended into a “duck bill” which may be seen at the 
bottom of Fig. 5. Oil enters the intake ducts between 
the two sheet-metal surfaces of the duck bill and is 
drawn into the vertical intake without the cavitation 
which results when the intake area is too small for the 
velocities of the liquid. From the pump the oil is 
forced in conventional passages to the various points 
where it is needed. 
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The valve in the head of the compressor cylinder is 
a thin sheet of spring steel with a large hole in it. The 
edge of the hole lifts to uncover a number of small in- 
take ports and drops to cover them during the com- 
pression stroke. This type of valve is much more rug- 
ged than the flapper valve previously used and has run 
for exceptionally long periods in accelerated durability 
tests. The valve plate against which the spring-valve 
rests is of hardened steel. 

An idea of the care and precision with which these 
little machines are fabricated may be obtained from some 
of the critical clearances. The piston-to-cylinder fit 
is between 0.0003 and 0.0006 in. Clearance between 
the piston at the top of its stroke and the cylinder-head is 
between 0.004 and 0.007 in. The muffle box which is 
really the cylinder-head, is dished 0.0003 in. to insure 
contact all around when it is drawn up against the 
cylinder block. The air gap of the motor remains at 
the standard 0.007 in. 

Considered in its entirety as a mechanism to be sealed 
within a steel container where it is expected to run 
for many years, carrying its rated load and performing 
its expected function, it is evident that design and fabri- 
cation with high orders of accuracy are inherently 
essential. No longer the only hermetically sealed unit in 
domestic refrigerators, General Electric’s original con- 
cept has proved its value over a period of twenty years 
but it is still important that what goes into the steel 
container must be well designed and built with unusual 
precision. 


ASA to Set Up Lamp Standards 


New standards in the field of commercial and household 
lamp equipment are to be set up by the American Standards 
Committee. The problem will be studied by a committee re- 
cently organized at a meeting in New York City attended by 
representatives of lamp manufacturers, technical and trade as- 
sociations, consumer groups, and government departments. 
Heading the committee is Preston S. Millar, president of the 
Electrical Testing Laboratories, New York City. J. W. Mc- 
Nair of the ASA is secretary. 

Objectives of the committee are to establish standards of 
interchangeability of incandescent lamps, and of gaseous con- 
duction lamps; also to standardize electrical characteristics of 
operating auxiliaries, and to establish test methods for both 
lamps and auxiliary equipment. The committee expects to give 
special attention to the newer fluorescent and mercury lamps. 


ELECTRICAL MANUFACTURING 





Before Specifying Magnesium 
Study the Processing Techniques 


* Characteristics 


peculiar to this interesting metal and its alloys 
should be known and taken into account. 


Techniques for avoiding corro- 


sion and other difficulties are well developed and are discussed herein. 


N. H. SIMPSON 
Chief Chemist, Fort Worth Division 
Consolidated Vultee Aircraft Corporation 


AGNESIUM alloys, by virtue of their increased 
M ceemiesi stability, ease.of fabrication and good 

strength-weight ratio, have become strong con- 
tenders in the highly competitive field of structural al- 
loys. It is true that considerable difficulty is still ex- 
perienced by some in their use, but most of these diffi- 
culties arise from inexperience in correctly fabricating 
parts from magnesium alloys or failure to avail oneself 
of the wealth of existing processing data. 

A few years ago the corrosion resistance of the mag- 
nesium alloys was not considered by Wright Field to be 
high enough to warrant their use in contact with salt 
or heavy industrial atmospheres. Since that time, devel- 
opment of the high manganese-magnesium alloys and 
research on the causative factors of the low corrosion 
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resistance of the magnesium alloys by such workers as 
Hanawalt, Nelson and Peloubet have resulted in a new 
series of alloys which have exceptionally good corrosion 
resistance to all types of atmospheres, including salt 
and heavy industrial. 

Tolerance limits for nickel, iron, and copper were 
worked out for the various alloys (Table I), including 
the high-purity series developed for commercial use. 

Both inland and coastal exposures of these alloys have 
produced gratifying results. Their corrosion resistance 
is very high. 

In order for a metal to corrode, corrosive agents must 
be present. These may vary considerably in the degree 
to which they can affect various types of alloys. Sel- 
dom, however, does one particular type of corrosive 


Fig. 1—Results of sub- 
jecting pairs of dissimilar 
metals to a salt-spray test 
for 1000 hr. In the right 
half the bottom plate and 
the smaller top plate are 
either identical or similar 
in nature. In the left half 
each pair comprises an 
aluminum and a magnesi- 
um alloy. Markings indi- 
cate: 75—75 ST Alclad 
aluminum; 24—24 ST 
Alclad aluminum; AC— 
AMC 52SH magnesium 
with one type of finish; 
7—AMC 52SH magnes- 
ium with another finish. 
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medium attack the metal; instead, combinations occur 
which may catalyze each other. 

All environments, with a few specially prepared ex- 
ceptions, contain corrosive mediums. This is well il- 
lustrated in the following enumeration of some of the 
different agencies which may contribute to the deterio- 
ration of metals by corrosion: Air, soil, acids, oxidizing 
agents, water; chemical salts and brines; organic mate- 
rial, body waste and food products; high temperature ; 
sulphur compounds and alkalies. 

As the corrosive mediums are so widely distributed, 
it is practically impossible to use a metal where corro- 
sion will not occur. The metal, in order to resist this 
corrosion, must either be passive, form an adherent, 
non-pervious type of coating developed from the prod- 
ucts of corrosion, or be protected by some finishing 
system. 

Again, rate factors enter into the already complicated 
system, tending to alter the speed at which corrosion 
will occur. Some of these factors are temperature, 
acidity, movement, oxidizing agents, electrolytic effect, 
films, and concentration. Besides the rate factors and 
the conditions causing corrosion, the varied properties 
of the metal sometimes have a wide influence upon the 
rate at which corrosion will take place. Some of these 
are chemical affinity and solution pressure, oxidation 
passivity, corrosion products, composition, strain, and 
surface condition. All of these factors exert a tremen- 
dous effect upon the resistance of the metals to corro- 





Table 1l—Potential Differences of Dissimilar Alloy Couples in a 0.1-Normal Solution of NaCl 
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sive attack. For instance, impurities in magnesium al- 
loys, even in small amounts, such as nickel and iron, 
promote rapid corrosion. This was one of the main rea- 
sons for the poor corrosion resistance that was exhib- 
ited by magnesium alloys a few years ago. 

When magnesium alloys are used in contact with 
other structural metals, such as aluminum, steel, brass, 
bronze, or nickel alloys, the rate of corrosion on the 
magnesium is markedly increased. This is due to the 
difference in electrode potential between the magnesium 
and the other alloys. Some of these potential differ- 
ences are shown in Table II. 

Magnesium is the most negative of all the alloys 
shown in Table II. This indicates that whenever it is 
used in conjunction with another structural alloy the 
magnesium will corrode and protect the first alloy. 
However, aluminum offers one exception to this rule. 
The magnesium still corrodes first, but an alkaline con- 















REMOVE ALL OIL PRIOR TO HOT FORMING. 
REMOVE ALL CHROME PICKLE PRIOR TO HOT FORMING. 
HOT FORMING TO GE ACCOMPLISHED AT THE MAXIMUM 
TEMPERATURES SHOWN IN TABLE FOR TIME NOT EXCEEDING 
V2 HOUR 


ALLOY MAX. TEMP 
o-1 375° F 
Fs-! 300° F 
vt 400° F 


(b) STRESS RELIEVING TEMPERATURES 


o-1 375° F ti0°F tHOUR 
J-l 400° F Tio°F tHOUR 
Fs-1 268° +10°F HOUR 


(C) ONE DIP AND ONE SPRAY COAT OF 
ZING CHROMATE PRIMER ARE APPLIED. 





Fig. 2 (left)—Test to show effect of cleaning on resistance by magnesium to corrosion in salt-spray test. In 

each pair, the left-hand specimen was wire-brushed before spot-welding; the right-hand specimen was chemically 

cleaned. Fig. 3 (right)—Flow chart for processing of magnesium-alloy extrusions. The alloys concerned are 
designated O-1, Fs-1, and J-1. 
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Fig. 4—Scattered pitting on this magnesium casting 

may indicate improper heat treatment or cathodic par- 

ticles of metal forced into the surface. The light-col- 

ored patch in the center is No. 2S aluminum sprayed 

on to repair a hole caused by fretting corrosion. No 

galvanic action resulted from the aluminum-magnes- 
tum contact. 


dition is produced at the surface of the aluminum dur- 
ing the galvanic attack, which rapidly corrodes the alu- 
minum. For this reason, although it is easier to pre- 
vent galvanic corrosion between magnesium alloys and 
aluminum alloys than between other structural alloys, 
it is necessary to provide continuous insulation or there 
is a chance that both alloys will fail (Fig. 1). 


STRESS CORROSION 


If internal or external stresses are built into a piece 
of metal, this tends to increase or magnify the rate at 
which the corrosive substances will attack. Thus, highly 
stressed parts of magnesium alloys, with exception of 
the 1.2-per cent manganese-magnesium alloys, are sub- 
ject to stress corrosion when certain limits of safety are 
exceeded. The way to prevent the excess stresses is by 
proper design and processing. 

Frequently, when two metals are used adjacent to 
each other in such a manner that motion might occur 
between the surfaces, the softer of the two may be 
abraded rather severely. Magnesium alloy, being the 
least hard of all the structural metals, is therefore ad- 
versely affected under such conditions. This type of 
eating away or damaging of the metal is known as fret- 
ting corrosion and may occur even when two similar 
metals are rubbed together, but to a lesser degree. 

Fortunately for the metal industry, the know-how of 
preventing corrosion has advanced rapidly in the last 
few years. Even now, however, there are still enor- 


Table I—Tolerance Limits for Iron, Nickel and 
Copper in Magnesium and Magnesium Alloys 


| Di ned 
Pure Mg Mg | 0.2 





| Mg, Mg, Mg, 
| Al | Al, Mn] Al, Mn 
| Mn | 0.5 Zn | 3.0 Zn 


0.017 | 0.017 | 0.002} 0.002 | 0.003 


Nickel | 0.0005] 0.0015] 0.0015|0.0013/ 0.001! 0.001 | 0.002 
Copper| 0.13 | 0.13 | 0.13 | | 0.08 | 0.08 | 0.08 
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mous losses each year through the effects of corrosion, 
some of which might have been avoided through better 
understanding of processing. 

Since the time magnesium was discovered in 1808 by 
Sir Humphrey Davey, but especially from 1914 on, an 
enormous amount of research has been conducted on this 
metal and its alloys. Research foundations and magne- 
sium producers have all done much toward the advance- 
ment of this alloy. At the present time there are cer- 
tain structural magnesium alloys that, properly used 
and processed, exhibit service lives comparable to those 
of the other structural alloys. As with other materials, 
certain specific methods of processing magnesium alloys 
must be rigidly adhered to and designers, processors 
and shop personnel must be thoroughly educated in their 
use. Furthermore, it has been proven by Dow at Kure 
Beach that pure magnesium and related alloys have ex- 
ceptional corrosion resistance even to marine atmos- 
phere, providing common-sense design and correct 
processing procedures are followed to maintain their in- 
itially high corrosion resistance. 

If the initial corrosion resistance of magnesium al- 
loys is high, why do some companies obtain such unfa- 
vorable results on magnesium alloys? The answer, of 
course, is wrong design, wrong processing, or perhaps 
a combination of both. Dow states, “As with other 
metals, a man must know the forming of magnesium 








Table 11]—Properties of Cutting Fluid for 
Machining Magnesium 

Specific gravity 0.79 to. 0.86 

Viscosity (Saybolt) at 100 F, sec Up to 55 

Flash point—minimum value (closed cup) 160 F 

Saponification No. (maximum) 16 

Free acid (maximum), per cent 0.2 








NOTE: Water-soluble oils and oil-water emulsions should not 
be used on magnesium because of fire hazards. 


alloys to handle them. The few mistaken results about 
them have come from attempts to use them with utter 
disregard for their properties. The alloy must fit the 
use and the use must fit the alloy.” 

No attempt will be made to explain in detail the me- 
chanical processing of magnesium alloys. Readers de- 
siring this are referred to the excellent summary writ- 
ten by J. V. Winkler, entitled “A Survey of Wrought 
Magnesium Alloy Fabrication,” a paper presented be- 
fore the 26th annual convention of the American So- 
ciety of Metals and published in the. ASM Transactions 
for 1944; also to ELEctrIcAL MANUFACTURING for Jan- 
uary, 1946, in which the author and his associates dis- 
cussed mechanical processing of magnesium alloys. 

All magnesium alloys, in order to facilitate process- 
ing and insure good condition of the metal during and 
after delivery, should be coated with a film of oil by the 
fabricators, without application of any chemical treat- 
ment. The oil used should be of a corrosion-inhibiting 
nature, such as Rust Ban No. 343. If a chemical finish 
is to be used, chrome pickle is the standard treatment. 
Magnesium should be wrapped carefully in moisture- 
proof material during transit. All storage areas should 
be clean and dry. No dissimilar metal should be stored 
with the magnesium alloys; neither should the storage 
area be in the immediate vicinity of metal saws or other 


(Continued on page 204) 





















Elements of Radio Circuits 
Printed on Small Ceramic Plates 


* Wiring, resistors, and condensers are now printed on the surface of 
a steatite block with silver forming the conductor; techniques have 
been developed for connecting other components and outside leads. 


pocket radios, personal telephones, miniature hear- 

ing aids, electronic controls and meteorological in- 
struments are seen in the peacetime application of the 
process devised during the war by Centralab, division 
of Globe-Union, Inc., for making tiny radio sets for 
proximity fuses. These remarkable projectiles, used 
with good effect by our army and navy, were described 
in an article beginning on page 228 of ELEcTrIcAL 
MANUFACTURING for November, 1945. 

The story just released has to do with radio circuits 
complete with all wiring, resistors and capacitors, liter- 
ally “printed” on a plate of ceramic. This new prin- 
ciple not only solved the problems of stability within the 


[pocce:racios developments in the designing of 





Successive steps in the process; (a) pellets of ceramic 
material; (b) plate molded and pressed; (c) plate 
after firing, showing shrinkage; (d) leads printed in 
silver through a silk screen; (e) resistors added; (f) 
tubes, capacitors and leads soldered in place. 
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Soldering with a pen-type soldering iron and solder 
containing 2 per cent silver; disks in foreground are 
capacitors to be connected in. 


shell, but also made it possible for the first time to re- 
duce radically the physical size of a complete circuit to 
the point of being merely two-dimensional, except for 
the vacuum tubes. 

The first step is the fabrication of the plain steatite 
ceramic plate. Primarily, steatite is similar to porcelain 
in appearance but has greater physical strength and 
hardness. As to density, it is non-absorbent even 
though completely submerged in water, common solvents 
or acids. This last factor gives steatite its value to the 
radio industry, for although it is more costly to produce 
than porcelain, steatite retains its electrical characteris- 
tics under the most adverse conditions. Steatite is pro- 
duced by pressing or extruding mixtures of highly re- 
fined talcs and clays in huge hydraulic presses. These 
pressed or extruded pieces are air dried and then fired 
at temperatures up to 2400 F, which fuses and shrinks 
the piece to its final hard and impervious state. 

When this firing operation is complete it is no longer 
possible to perform any practical machining operations, 
as the material is now hard enough to cut glass, the 
hardness actually approximating that of a sapphire. If 
extreme flatness or close dimensional tolerances are re- 
quired it is possible to grind the pieces with wet cor- 
borundum or diamond wheels, although this is a slow 
and costly procedure. 

The silver leads or conducting paths are applied in 
the form of a paste made of silver oxide or finely di- 
vided silver particles in combination with binders and 
solvents. The actual application in this particular in- 
stance is done by means of the well known silk screen 
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Saving manpower by saving weight 


Nenivy-duly deik beard Shthe weight of teal 


As a fen tet Wteniphe at tentilond Hahtene ond 
strength—an impressive job of manpower economy, 
too—it's hard to beat this magnesium dock board. 


Here's the story: It's 42 by 66 inches in size . . . 
weighs only 77 pounds . . . and carries a load of 
1,600 pounds! Built of quarter-inch magnesium 
plate, reinforced with 2-inch | sections and with side 
pieces of 3-inch channels, it's all of welded con- 
struction. A steel dock board of similar size would 
undoubtedly weigh twice as much, or more. 


There’s a clear manpower saving in moving this 
lightweight magnesium dock board from car to car 
—the kind of saving magnesium is making for many 
industries today. For full information, contact the 
nearest Dow office. 
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LIGHTEST OF ALL STRUCTURAL METALS 
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Circuit diagram of the two-stage amplifier, mounted 
on a small ceramic plate as described herein. 


process, widely used in preparing billboard posters, 
street car cards and other advertising media. This 
process entails the use of a very accurate, cutout pattern 
similar to that of a stencil which is bonded to a fine- 
mesh silk fastened to a wood or steel frame. The silver 
paste is forced through the open pattern of the screen 
or stencil onto the steatite ceramic plate by means of a 
neoprene bar or squeegee. A photographic process 
screen bonded to the finest-mesh Swiss silk is used. 
After application of the silver paste to the steatite, 
the plates are again placed in a furnace. and heated to 
elevated temperatures. This heat burns off the solvents 
and binders used to make the silver paste, leaving the 
pure silver leads or wiring adhering to the steatite with 
a tensile strength of approximately 3000 Ib per sq in. 
The resistors, or small black areas visible on the am- 
plifier plate in the illustrations, are produced by spray- 
ing or screening onto the steatite a heavy paint consist- 
ing of a conducting material such as finely divided car- 
bon, a filler or inert material, a solvent and a binder, 
through accurately positioned masks. The resistances 
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thus far capable of being produced by this method range 
from 3 ohms to 200 megohms. It is possible to hold 
or produce resistors accurately within this range by 
varying the length and width of the area and the form- 
ulation of the paint ingredients. 

After spraying or screening the resistors in place, the 
plates are air-dried, the masks removed, and the entire 
assembly is again placed in an oven for several hours 
to stabilize the now virtually complete resistor. A spe- 
cial resin coating is placed over the resistor at this point 
to protect it from the effects of humidity. Comparative 
tests made on resistors of the sprayed or screened type 
have proved them stable and accurate under conditions 
of extreme load and humidity. 

The capacitors or condensors seen as small disks on 
the back of the plate in one of the illustrations are actu- 
ally paper-thin titanium dioxide ceramic disks, silvered 
on both sides. Capacity of these units is directly re- 
lated to the area of silver on the faces and the thickness 
of the ceramic disks. Capacitors of this type have been 
produced which range in value from 0.5 to 2000 micro- 
microfarads. 

Soldering to metallized steatite or ceramic is some- 
what different from the ordinary concept of radio solder- 
ing, as the solder used must contain at least 2 per cent 
of silver to prevent further absorption of the silver from 
the ceramic. Use of regular commercial solder will lit- 
erally “soak” the silver right off the ceramic plate. A 
low-temperature bismuth solder is used to fasten the 
ceramic capacitors to the proper silvered leads, as the 
extremely thin plates used were found to fracture easily 
under the heat of normal soldering. 

In circuits such as the amplifier shown, the new sub- 
miniature tubes, which were a great stride in tube de- 
velopment, form a perfect counterpart for these minia- 
ture assemblies. The tubes shown soldered in place are 
similar to several tvpes developed for use in proximity 


(Continued on page 192) 








(In column at left) — 
Two equivalent amplifiers 
using the same circuit, 
one built according to 
conventional practice, the 
other printed and mount- 
ed on a ceramic plate. 
(In this column) —Under 
_ side of same amplifiers. 
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BENDIX HO 


enlists A advantages 
of Phillips Screws 
fo make 
OIG AGSEMELY 
SAVINGS 


“THEY’RE MUCH, MUCH FASTER by every driving test,” 
Harry L. Spencer, Bendix V. P. in charge of manufacturing, 
told the investigator. “Since we’ll use well over 19,000,000 
Phillips Screws this year on washer production alone, that 
means an important saving. 


“EVERY DRIVER SKID WE AVOID (and we'd have plenty 
with slotted screws) saves us 50c to $5.00, according to the 
extent of the damage, for disassembly, refinishing, and re- 
assembly. That’s another reason why we are sold on Phillips.” 


Report ¥o- “ 


Y SAVINGS 
ASSEMBLY SAV EWS 


WITH PHILLI 
Company 


IANCES, INC. 
HOME APPL: 
ee Bend, Ind. 


Products 
Home Appliances 


PHILLIPS m-“fvca SCREWS 


Wood Screws * Machine Screws + Self-tapping Screws + Stove Bolts 


euniiailicianetin LES Pawtucket Serew Co. 

Atlantic Screw Works Re ei mame w 

Atlas Bolt & Screw Co. 6 , s 

Central Screw Co. Z 

Chandler Products Corp. 

Continental Screw Co. 

Corbin Serew Div. of 
American Hdwe. Corp. National Lock Co. 

The H. M. Harper Co. National Screw & Mfg.Co. 

international Screw Co. New England Screw Co. 

Lamson & Sessions Co. Parker-Kalon Corp. 


Russell Burdsall & Ward 
Bolt & Nut Co. 


Manufacturers Serew Products Scovill Manufacturing Co. 
Milford Rivet and Machine Co. Shakeproof Inc. 


Sterling Bolt Co. 
Wolverine Bolt Co. 
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The Southington Hardware Mfg. Co 
The Steel Company of Canada, Ltd. 


“DRIVER SKIDS HERE WOULD COST US 
UP TO $5.00 EACH’’ 


This investigator trom James O. Peck Co., industrial research 
authorities, is visiting representative plants to get unbiased 
facts on assembly savings. Get his tact-filled reports! 


“UNSIGHTLY SLOTS with burrs to snag clothes just couldn’t 
be tolerated on a washer. We get no burrs with the Phillips 
Head - and it looks well, wherever it shows.” 


These highlights from the complete report on Bendix 
assembly savings point up economies you can’t afford to 
ignore with today’s squeeze on profits. This report, together 
with others now ready, and more to come, make up a prac- 
tical manual of successful assembly practice, inside facts you 
can get now, FREE. , 


WHATEVER YOU MAKE, 
THERE ARE SAVINGS 
SUGGESTIONS FOR YOU 
IN THESE REPORTS! 
Studies cover products of 
metal, plastic, wood. Get 
these reports! Mail the cou- 
pon TODAY. 


PHILLIPS SCREW MERS., 
c/o Horton-Noyes 4 
2300 Industrial Trust Bidg., Providence, R. 1. 


Please send me the reports on Assembly Savings 
with Phillips Screws 
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Electronic Calculating Machine 
is a Giant of Precision 


* Mathematical robot with nearly 18,000 vacuum tubes does in hours what 
mechanical devices would require years to complete; built for war pur- 
poses, it has potentialities of interest to designers and engineers. 


HE ENIAC (Electronic Numerical Integrator 

and Computer ) is a large-scale electronic general- 

purpose computing machine. It occupies a room 
30 by 50 feet in size. It weighs 30 tons and has 100 
feet of front panels. The ENIAC consumes 150 kw, 
supplied by a three-phase, regulated, 240-volt, 60-cycle 
power line. The power consumption may be broken up 
as follows: 80 kw for heating the tubes, 45 kw for gen- 
erating d-c voltages, 20 kw for driving the ventilator 
blower and 5 kw for the auxiliary card machines. This 
machine requires for its operation 18,000 electronic 
tubes. Some idea of the machine’s complexity can be 
gained when it is compared with an average radio, 
which has ten tubes, the largest radar set having 400 
tubes and the B-29 bomber with less than 800 tubes. 
Included in its circuits are 500,000 soldered joints, 70,- 
000 resistors, and 10,000 capacitors. Its forty main 
panels are arranged in a large “U,” with 16 of the panels 
on each leg and 8 panels on the end. 

Designed and constructed for the Ordnance Depart- 
ment, U. S. Army, at the Moore School of Electrical 
Engineering, University of Pennsylvania, this machine 
is the first all-electronic general purpose computer ever 
developed. It is capable of solving many technical and 
scientific problems so complex and difficult that all 
previous methods of solution were considered imprac- 
tical. It is the invention of Dr. J. W. Mauchly and Mr. 
J. Presper Eckert, Jr., both of the Moore School. Begun 
in 1943 at the request of the Ordnance Department to 
break a mathematical hottleneck in ballistic research, its 
peacetime uses extend to all branches of scientific and 
engineering work. 
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No one expects that the industrial effects of the 
ENIAC will become far-reaching overnight; it is felt, 
however, that large industries which mass-produce 
heavy and expensive products will be among the first to 
make use of the ENIAC, at least for the research phases 
of design. Design of much complex and expensive 
equipment such as transformers, rectifiers, generators, 
motors and other heavy-duty units is limited by many 
unknown factors. Model-building on a large scale is too 
expensive ; analogy machines, such as network analyz- 
ers, are used. The use of such machines cannot be con- 
sidered true experimentation; their parts “represent” 
certain physical quantities, and often no close relation- 
ship exists between variation in these quantities and 
change in materials or shape of product parts. 

In electronic work, rubber models are sometimes 
used as analogy devices in the designing of vacuum 
tubes in order to determine the electromagnetic charac- 
teristics involved. These are not really models in the 
true sense of the word. Tiny steel balls “represent” elec- 
trons ; curved paths “represent” various quantities, such 
as potential energy. This method has been far from 
unsuccessful; in recent years, there have been many 
radical improvements in vacuum tubes. But as modern 
(discoveries, such as microwave transmission and color 
television proceed to higher and higher levels, analogy 
methods become ever more complicated and costly. The 
characteristics of these phenomena can no longer be 
expressed in simple terms. 

The designers of the ENIAC are particularly hopeful 
of its future in electrical and electronics work. They feel 
that, based on actual experimental evidence, plus sound 
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3-WIRE PARALLEL BLADE 


2-WIRE PARALLEL BLADE 





3-WIRE TWIST LOCK 


FUSE PROTECTION 





2-WIRE TWIST LOCK 


When other than qualified technicians operate electrical apparatus; features of safety, reliability, and convenience 
must be inherent characteristics. With the ever-increasing use of POWERSTAT variable transformers as the 
source of continuously adjustable a-c voltage in a multitude of factory operations, it became apparent to the 
SECO engineers such features should be embodied in units up to 2 KVA capacity. 

Heretofore, these decided advantages were available only in 1 KVA ratings. But now, 115 and 230 volt models 
of twice this capacity can be had with an input cord and plug, output receptacle, and fuse protection. In keeping 
with the SECO policy of supplying equipment to satisfy individual requirements, these new POWERSTATS are 
obtainable in either a 2 or 3 wire (3rd wire grounded in 3 wire system) — straight blade or twist-lock type 
of plug and receptacle. 


If you are interested, may we suggest that the factory be consulted regarding the catalog numbers of various units. 


Send for Bulletin ME 


SUPERIOR ELECTRIC COMPANY 


744 LAUREL STREET, - P BRISTOL, CONNECTICUT 
STOCKED BY LEADING DISTRIBUTORS IN THE UNITED STATES AND CANADA 
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The initiating and cycling units; in the oscilloscope 
at upper right is seen a fundamental signal being trans- 
mitted to all other units. 


mathematical analysis, electrical phenomena will be 
better understood and thus lead to improved products. 

Design of mechanical products, especially prime 
movers, is likewise a very costly process. Electrical 
analogy machines are also used in this field: mechanical 
problems are translated into electrical analogies, and 
then back again. Expensive mechanisms such as steam 
and gas turbines, diesel engines and jet engines do not 
lend themelves to model-building because of costs. Here 
again, a high-speed general purpose computer is a 
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Front view of two ac- 
cumulator panels on 
which an operation of ad- 
. dition is taking place; 
numbers indicated by 
lighted neons at top are 
being stored or “accumu- 


lated.” 


Rear view of two accumu- 
lator panels, showing the 
tubes, plug-in. chassis and 


transformers. 





definite need quite generally realized. 

The commercial side of modern society has not been 
as slow as the technical side in adopting large-scale com- 
putational methods. Banking, trading and life-insurance 
companies are our greatest users of business machines. 
These organizations do not have to be sold on comput- 
ing machines—such machines are the life blood of their 
transactions. Due to the accelerated pace of modern 
trading, however, machines of higher speed are a con- 
stant necessity. Adaptation of electronic design to busi- 
ness machines may be the ENIAC’s contribution in this 
field. 

Aircraft design and research are costly processes 
because of the need for wind-tunnel experimentation. 
The designers of the ENIAC believe that from 30 to 
50 per cent of this type of experimentation could be 
eliminated by the use of high speed calculation. The 
entire field of hydrodynamics, or the mechanics of fluids 
in motion, is sorely in need of mathematical treatment. 
Such problems as turbulence, for instance, involve so 
many variables as to put analogy machines almost in the 
realm of guesswork. Handling of these variables by 
routine calculation would, of course, be prohibitive. 
This is especially true in the field of supersonics, where 
entirely new phenomena obtain. What is needed is 
rigid mathematical analysis based on known facts, plus 
the large-scale handling of all data by a high-speed gen- 
eral purpose calculator. Wind tunnels or other experi- 
mental means would then be used for checking the cor- 
relation of mathematical analysis to reality. 

A most important field for mathematical analysis is 
that of strength of materials. Many engineering speci- 
fications of mechanical parts are still prepared by off- 
hand estimates or gross rule-of-thumb methods, because 
no better information can be secured without lengthy 
and costly investigation. As a result, either the parts 
are much stronger than necessary or unexpected failures 
occur. Mathematical analysis of even simple parts can 
involve very complicated equations, and many variables. 
With the ENIAC, not only can particular design prob- 

(Continued on page 212) 
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SWITCHES by GUARDIAN for every purpose 


Scan the brief pictorial review of Guardian Contact Switch assemblies shown 
above and you will probably see a switch that is comparable to your needs. 
Each unit represents a switch so practical, so saving of assembly time, energy, 
materials and money, as to be worthy of your immediate consideration. 

The Guardian Featherub Switch is an example of such true efficiency. It is 
shown to the lower right of this page. An original Guardian creation, it is actu- 
ated mechanically and is adaptable to manual, roll-over or cam action. The 
Guardian Featherub and all other units shown are standard items. There are 
hundreds of other types, all of the highest quality. Contact blades are obtain- 
able in phosphor bronze tinned to withstand salt spray test, also in standard 
Guardian phosphor bronze. All switches are properly insulated. The switch 
you need is here singly or in combination... one or a million! Try Guardian 
Switches for performance, price and delivery. Write. 


You are invited to visit Guardian's Booth, No. 51, Radio Parts and 
Electronic Equipment Trade Show, May 13-16, Stevens Hotel, Chicago 


GUARDIAN (@ELECTRIC 


1627-D W. WALNUT STREET 
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Development of 
Polystyrene 
Capacitors 


* New capacitors with polystyrene as the di- 

electric have characteristics suited to special 

applications, including low dielectric absorp- 

tion, low a-c losses and high insulation 
resistance. 


J. R. WEEKS 


Transmission Apparatus Development 
Bell Telephone Laboratories, Inc. 


URING the development of the M-9 gun direc- 
D tor (Ordnance Dept., U. S. Army), it became 
apparent that for certain parts of the circuit 
capacitors would be required with characteristics not 
obtainable with any existing types. Without sacrificing 
the stability obtainable with the best mica capacitors, 
a very low dielectric absorption was needed—much 
lower than possessed by mica or any of the other dielec- 
trics used in capacitors up to this time. When an 
ordinary capacitor is discharged by a brief short cir- 
cuit, it is found a little later that a charge has built up 
again. This is ordinarily described by saying that some 
of the charge which is absorbed by the dielectric is re- 
leased slowly. What was desired for the director was a 
capacitor that would completely discharge on only a 
momentary short circuit. Of the insulating materials 
available in form suitable for capacitors, only poly- 
styrene, one of the newer plastics, had sufficiently low 
dielectric absorption. 
The sheets at first available were too brittle to use in 
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Fig. 1—Jnsulation resistance is here plotted against 
temperature of polystyrene, mica, and paper capacitors. 


capacitors, but this difficulty was shortly overcome by 
adding a small amount of plasticizer. Although this re- 
moved the objectionable brittleness, the plasticizer de- 
tracted somewhat from the desirable electrical charac- 
teristics, but not sufficiently to discourage the attempts 
to apply the new material to capacitors, and work in 
this direction was initiated. The problem was to develop 
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Fig. 2 (left) — 
Change in capaci- 
tance with temper- 
ature for polysty- 
rene, mica, and pa- 
per capacitors. Fig. 
3 (right) — Aging 
of polystyrene, mica, 
‘and paper capacitors 
exhibits itself as a 
change in capaci- 
tance following suc- 
cessive temperature 
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8 HOURS AT ~-40F 
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8 Sow difference between adaptability and engineered 
adaptability may add definite performance and cost 
advantages to your product. Consult with our engineers 
NOW if you plan to use production-run quantities of 
small motors (1/500 to 1/15 H.P.) in your 1947 prod- 
ucts. A skilled experienced factory engineer will meet 
with your engineers in your own plant. He'll make a 
thorough study of your product design and probably 
recommend a motor of standard type. But, he'll engineer 
the physical and electrical characteristics of the motor— 
varying them to adapt the motor specifically to your 
product. Write today, describing briefly your product 
design plans. 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 


APRIL 1946 














a kh ell alee 

Tee 

Lae cen TO 
POLYSTYRENE CONDENSERS 

PP ee ee ee 


EEE OEOLELELLOTL 
12 14 16 18 20 22 24 26 
NUMBER OF TEMPERATURE CYCLES 





Fig. 5—Stability characteristics of polystyrene, mica, 
and paper capacitors used for filters and networks. 


a capacitor, using a new and untried dielectric, that 
would be as good as the best mica capacitor in most 
respects, and far better in the matter of absorption. In 
view of the fact that mica capacitors had been brought 
to their present satisfactory form only after many years 
of development, and that it was hoped to have the new 
capacitors in production within a few months, this was 
a challenging undertaking. 

Intensive development work was started and the 
supplier of the film was encouraged to develop an 
improved material: one of more uniform thickness, and 
free from conducting particles and pinholes that reduce 
the insulating value of the material. He was asked as 
well to develop methods of making polystyrene sheets 
of adequate flexibility without the use of a plasticizer. 
Requirements for polystyrene film were formulated 
and the supplier who was involved cooperated whole- 
heartedly in making them effective. 

Within six months, preliminary design information 
was furnished to the Western Electric Company on a 


O.018MF 
SS eee 
POLYSTYRENE 5 
Aes HHT | 


UT CONDENSERS 


PLATT ETT 
TI TT 
ET  e 
eae 
pf eotaersees | TTT 


Ptr 
3456 8610 20 3040 60 80100 20Q 
FREQUENCY IN KILOCYCLES 





Fig. 4—Ratio of reactance to resistance, Q, of poly- 
styrene, mica, and paper capacitors. 
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capacitor which had far less absorption than the mica 
capacitor and was only slightly inferior to it in respect 
to stability of capacitance with time. When the sup- 
plier, with the help of the Laboratories’ engineers, found 
means of making a satisfactory film without the plas 
ticizer, even this inferiority was reduced to the vanish- 
ing point. Electrically in only one respect are these 
capacitors now inferior to mica capacitors, and that is 
in the temperature coefficient of capacitance. This is 
inherent in the polystyrene material itself, but fortu- 
nately in applications where this factor is important, it 
can be offset by associating with the capacitors resist- 
ances with a temperature coefficient of opposite sign. A 
change in capacitance in a capacitor is usually detri- 
mental because it changes the value of the time constant 
of the circuit in which the capacitor is used. The time 
constant, however, is equal to the product of capacitance 
and resistance, and thus a change of capacitance in one 
direction may be offset by a change of resistance in the 
other. By associating with the capacitors resistances 
with temperature coefficients of the opposite sign, the 
time constant of the circuit can be maintained at the 
same value over a wide range of temperature. 


Table I—Relative Residual Charge for Poly- 
styrene, Mica, and Paper Capacitors 


Type of Capacitor Relative Residual Charge 


40 F 75 F | 150F 


Polystyrene Fein stein eta ay ‘ 1 | 1 2 
Silvered mica .......... 10 | 20 23 
Mineral wax-paper .... 8 8 40 


Mineral oil-paper ...... 





The capacitor designed especially for the M-9 gun 
director has a capacitance of 1 mf, which is held to 
limits of +2 per cent. It consists of four units, each 
unit being wound on a brass tubular arbor in such a 
way that there are two 1-mil sheets of polystyrene be- 
tween adjacent 0.25 mil sheets of tinfoil. Contact to the 
foils is made by thin tinned brass strips laid in the 
approximate middle of each sheet. Four such units are 
selected for capacitance so that the completed capacitor 
is within the desired limits, and are then assembled. 
Cylindrical units were chosen since that form of struc- 
ture was found to have the highest capacitance stability 
when using the plasticized polystyrene. The designs 
used in other projects, also in the headpiece, make use 
of flat units like those of conventional paper capacitors. 
Although tinfoil of the composition used contains 85 
per cent tin, which was one of the very critical materials, 
it was found that only tinfoil containing more than 50 
per cent tin would give the desired capacitance stability. 
The stiffer foils such as aluminum or lead produced 
capacitors with excessively large capacitance changes 
when they were subjected to the wide temperature range 
encountered in military apparatus. _ 

All these capacitors are enclosed in hermetically 
sealed containers to preserve their high quality in serv- 
ice, since the finished capacitors, in addition to being ex- 
posed to a wide range of temperature, must also with- 
stand tropical humidity. The containers are filled with 


‘a hard mineral wax, which serves as a blocking medium 


both to hold the unit in place and to minimize the effects 
of vibration on the characteristics of the capacitor. After 
(Continued on page 202) 
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ELECTRICAL ENGINEERING and MANUFACTURING CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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EXTRA-COMPACT D-C MOTOR 


Explosion-proof motor, extra-compact for its 15-lb 
weight, finds special use in such equipment as pumps, fans 
and blowers, and other applications where it is desirable to 
fit continuous-duty power into very limited space. The 
motor, with armature speed of 9000 rpm, can be supplied for 
any output-shaft speed. 

It is rated at 2 hp, can be supplied for operation on 28, 
32, or 110 volts, d-c. Fully protected with glass insulation 





and high temperature varnishes, it can operate in con- 
tinuous duty with a temperature rise of 75 C, over an 
ambient temperature of 25 C. An integrally built gear 
reducer, weighing only 2 lb extra, can be supplied. Elec- 
trical Engineering and Manufacturing Corp., 4606 West 
Jefferson Blvd., Los Angeles 16. 


NON-ELECTROSTATIC TRANSPARENT RESIN 

A combination of shatter-and shock-resistant. character- 
istics and non-electrostatic properties make this transparent 
cast resin (BT-48-306) particularly suitable for many elec- 
trical and electronic applications where it is desirable to 





SEES 


quickly dissipate static charges. Typical applications indi- 
cated are instrument windows, such as in the voltmeter 
illustrated, or as shields for cathode ray tubes. (The resin 
was originally developed for windows of submarine depth 
gages. ) 

Other characteristics include high mar-resistance; low 
absorption of moisture, oil and gasoline; non-flammability ; 
and good insulation resistance. Material is available in 
water white or a range of colors, as needed to meet light 
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transmission requirements. It may be machined like brass 
and is generally adaptable to a variety of standard fabri- 
cating methods. A high lustrous finish is obtained, Bakelite 
Corporation, Unit of Union Carbide and Carbon Corp., 30 
East 42nd St., New York 17. 


CONDUCTIVE COATING FOR CERAMICS 

Special silver coating (No. ST-11) for electrical appli- 
cations has been developed to provide conductive surfaces on 
glazed or unglazed ceramic bodies. The surfaces formed by 
this material can be copper-plated to form a base for solder- 
ing. Material is applied by standard methods in a rather 
thin layer and is then fired at 1000 F to 1200 F. Metallic 
coating of this type is also adaptable for glass and a special 
type has been developed for use on mica in condenser work. 
The O. Hommel Company, 209-213 Fourth Ave., Pitts- 
burgh. 


HIGH CAPACITY SOLENOID VALVE 
Two-way normally closed solenoid valve (V5-200) is 
built for use with air, water, hydraulic fluid, COz2 and other 
media, and is particularly suitable for application where 
both compactness and high equivalent capacity are desirable. 
Although weighing only 1 lb, and occupying a space of 
only 2% in. in height by 15 in. diameter, it will operate 





at maximum pressure of 125 psi. The valve is available for 
a-c or d-c operation, intermittent or continuous duty, and 
is rated at 10 watts maximum. Pipe connection \% in. 
Stainless steel is used for all parts in contact with fluid or 
other media; coils are impregnated as protection against 
moisture; and other structural details are incorporated to 
provide long service. Allied Control Valve Company, Inc., 
South Norwalk, Conn. 


VACUUM VARIABLE CONDENSERS 


Vacuum variable capacitors for general application 
in radio frequency units feature a number of basic design 
improvements incorporating the advantages of capacity 
adjustment with the advantages of standard vacuum fixed 
capacitors. Two types are available: Type T, rated 5-25 
mmf, 20,000 peak volts; and Type U for larger capacities, 
particularly in the lower frequency field, rated 50-250 mmf, 
10,000 peak volts. Weight and size have been substantially 
reduced in comparison with other types of capacitors of the 
equivalent ratings. 
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For Buyers ...and Prospective Buyers 
oj 
MOLDED PLASTICS 


Here are a few of the 
subjects covered: 


When to use molded plastics 
(also when not to use them). 


Choosing the right material. 


Comparative physical -proper- 
ties of molding materials. 


The molding process. 
How molds are made. 


Relationship between mold 
cost and piece part cost. 


Designing for plastic molding. 
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Are plastics applicable to your needs? ... 
Which plastic is best suited to your job? ... 
How will design affect production volume and cost? 


These are some of the things you should know before you have gone far with 
your plans and before you have designed the part to be molded. 

These questions, and many more equally pertinent, are authoritatively dis- 
cussed in our new book, “The Story of Plastic Molding.” Charts, tables, and 
illustrations are used prolifically to explain each point. Result—a clearer 
understanding of the possibilities of molded plastics for your particular use, 
as well as their limitations. 

Yes—this book is brimful of down-to-earth facts . . . information that is 
based on our quarter century of experience in plastics. We believe that you, 
like thousands of others, will find it useful and valuable . . . a book you will 
want to keep and use. 

Write for your copy today... on your firm letter- 
head, please. There’s no charge... no obligation. 


CHICAGO 


MOLDED 


ge 
CORPORATION 








How Much 


Could MILFORD 


Save for YOU 
on special, small metal 
PARTS and FASTENERS 


MADE TO 
ORDER? 


Counterbored head, drilled sec- 
ondary hole to 1/3 of way down 
through shank. 
















5” deep tapped hole features 
this Milford special part. 


ey ah SAVIN G 


Two views—to show welding ring, 
vent hole, under cutting. 


69°% SAVING 
Collared and drilled and delivered 
BW by the million. 
72% SAVING 


If your product calls for a small, metal part or fastener 
— it’s a job for Milford. 

If you use a part or fastener of standard design or size 
because the cost of a special design or size is too high— 
it’s a job for Milford. 

Typical of the endless variety of parts and fasteners 
which Milford manufactures to order by the millions for 
American industry—AND AT IMPRESSIVE SAVINGS— 
are those shown above. 

For specific information, send a blueprint or sample. 





THE MILFORD RIVET & MACHINE CO. 


871 Bridgeport Ave 1014 West River St 
MILFORD, CONN. ELYRIA, OHIO 


inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 
Designers and Manufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 


SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 
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67% SAVING 





Operating characteristics include low power factor; low 

| distributed capacity; electrical characteristics independent 
of atmospheric pressure and humidity; wide frequency 
operating range; self-healing after overloading; and uni- 
form capacitance change. Mechanical construction includes 





built-in external insulators to reduce overall length; stain- 
less steel working parts with ball bearing action; and other 
features. — Radio Manufacturing Company, 1098 E. 
Williams St., San Jose 12, Calif. 





INTERVAL TIMER 
Electric interval timer (Model E) for such applications 
as control of circuits, process sequences, signals, etc., in 
various types of equipment and apparatus features rugged 
frame construction, precision assembly, and a large dial to 





include simplified screw mountings conforming to standard 
instrument practice so that the timer can be conveniently 
grouped on instrument panels with. other control and indi- 
cating instruments. R. W. Cramer Company, Inc., River 
Street, Centerbrook, Conn. 


facilitate setting and readings. Other design improvements 


SELF-LOCKING NUT 
A one-piece, self-locking nut for general industrial use 
features a simple, triangular deflection on top of the nut 
to provide a controlled friction lock. The nut spins freely 





- until the bolt threads contact the deflected threads near the 
| top of the nut. Unusual performance results are claimed 
| on basis of extensive tests, with locking power maintained 

without appreciable loss after repeated use. Available in 
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For descriptions of Armstrong's Sealing Mate- 
rials, see Sweet's File for Product Designers. 
Or write us for your free copy of the revised 
booklet, ‘‘Gaskets, Packings, and Seals.'’ Ad- Fiber Sheet Packings @ Rag Felt Papers © Natural Cork 
dress Armstrong Cork Company, Gaskets and 
Packings Dept., 9504 Arch St., Lancaster, Pa. 
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Sealing where alignment of 
internal parts is involved 
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Compressible gasket in rigid joint 
reduces tolerance problem 


WHERE INTERNAL PARTS are positioned by the 
removable portion of a housing, positive alignment 
is more easily secured by metal-to-metal flange de- 
sign. Such a joint need not demand impracticable 
gasket tolerances. 

Metal-to-metal flanges are especially useful in as- 
semblies requiring multiple gasketed joints. Here 
the problem obviously is to prevent excessive build- 
up of tolerances. Metal-to-metal joints do this. They 
also maintain absolute rigidity as well as alignment. 

The most practical gasketing medium for a 
metal-to-metal joint is one that will not extrude. 
Such a material permits metal surfaces to be mated 
perfectly without resort to a relief for side flow. The 
gasketing material, in addition, should be lastingly 
resilient and impervious to liquids that may be pres- 
ent. Armstrong’s DC-100 is such a material. 

DC-100 is a composition of cork and Neoprene. 
It is moderately dense and will compress with a de- 





GASKETS 


SEND FOR FREE BOOKLET 


gree of side flow so slight that it does not cail for a 
relief, such as is required when a straight synthetic 
rubber compound is used. 

We recommend a 25% gasket compression for 
DC-100 when used in metal-to-metal joints. Gasket 
width may be slightly scant to permit speedy as- 
sembly. For example, a groove %,5” —_ by %” 
wide would require a gasket 34” by 9%”. 

Because of conditions present in your particular 
application, DC-100 may not be the material we'd 
recommend for you. Therefore, we suggest that you 
discuss your gasketing problems with an Armstrong 
Gasket Engineer before you design or redesign your 
product. Behind him is our 34 years of gasketing 
experience plus our wide-range line of standardized 
sealing materials. 

If you prefer, send us working drawings and de- 
tails of your sealing problems. We'll gladly give you 
our recommendations. There’s no obligation. 


ARMSTRONG 'S 







Cork Compositions a Cork-and-Synthetic-Rubber Compositions 


Synthetic Rubber Compounds ® Cork-and-Rubber Compositions 
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ASK FOR A RYERSON STOCK LIST 


Guide to prompt 
steel delivery 


ALSO MACHINERY & TOOL CATALOG 


Products ‘in Stock: 


Bors Boiler Tubes and Alloy Steels 

Structurals Fittings Allegheny Stainless 

Plates Reinforcing Steel Tool Steel 

Sheets and Accessories Babbitt 

Strip Inland 4-Way Floor Welding Rod 

Mechanical Tubing Plate Bolts, Rivets, etc. 
Machinery and Tools 


JOSEPH T. RYERSON & SON, Inc. 


Plants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 
Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston 


RYERSON 
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\, AFFORD TO USE 
-..0n everyday jobs! 


INEXPENSIVE 
ACCURATE 
EASILY REPAIRED 


Hundreds of productian testing jobs, field 
investigations and laboratory tests require 
dependable instruments that don’t have to be 
kept under lock and key because of their 
extreme delicacy and high cost. Shallcross 
answers this need with many types of 


BRIDGES + RESISTANCE STANDARDS 
DECADE BOXES + DECADE POTENTIOMETERS 
HIGH-VOLTAGE TEST EQUIPMENT, etc. 


These instruments are accurate up to the 
point of the most exacting research in pure 
physics. They are rugged, easy to operate, 
moderate in price. In case of misuse, they 
WRITE FOR BULLETINS can quickly be repaired by any reasonably 
on any desired electrical competent individual without returning 


measuring instrumenttype them to the factory. 


SHALLCROSS MFG. CO., Dept. EM-46, Collingdale, Pa. 


SHR Osea 
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hexagonal form only, in American standard heavy and 
regular sizes. Grip Nut Company, 310 S. Michigan Ave., 
Chicago 4. 


VERSATILE FRACTIONAL-HP MOTOR 
Sleeve bearing, fully enclosed, fractional-horsepower 
motors (Series 73) rated at 1/200 hp to 1/15 hp, 115 volts, 
60 cycles, continuous duty, for a wide range of built-in 
applications, feature noiseless operation and long service. 
Design provides, among other features, hydraulically locked 
lamination stacks; especially large oil reservoir (15@ in. 





diameter) ; precision machined mounting face, concentric 
with shaft; and an aluminum shell for efficient cooling. 
Frame diameter is 35/16 in. Available in capacitor, shaded 
pole and synchronous types. Eastern Air Devices, Inc., 587 


Dean St., Brooklyn 17, N. Y. 


HIGH-PRECISION LIMIT SWITCH 


Miniature snap-action switch has been designed especially 
for highly precise operations involved in automatic sorting 
of small parts. Incorporated in equipment performing such 
functions, this Micro Switch (BZ-R-19) has a long-service, 
repeatable accuracy of 0.0001 in. It is also suitable for 


ym 





general use in safety limit or cycle control applications, and 
is interchangeable with other basic Micro Switches. 

Diagram shows typical sorting application. When 
solenoid is de-energized, plunger assembly descends by 
gravity under control of air dashpot. Point at which 
plunger contacts the work-piece determines operation of the 
switches. Timer in the electrical circuit controlled by the 
switches sets air-blast into operation to blow work into 
“O.K.” or “Reject” bins. Signal lamps may be used if 
visual indications are desired. Micro Switch Division, First 
Industrial Corp., Freeport II. 


COMPACT, VACUUM SWITCH 
Hermetically sealed vacuum switch finds many applica- 
tions such as switching or interrupting high voltages, power 
supply switching, or high-speed keying operations. Light 
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LONG LIFE 
FLAME RESISTANT 


LOW MOISTURE 
ABSORPTION 


RESISTS OXIDATION 


HIGH DIELECTRIC 
STRENGTH 


WIDE COLOR RANGE 


Federal Telephone and Radio Corporation 






Export Distributor: 
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Federal p , 


RADIO HOOK-UP WIRE VA 


International Standard Electric Corporation 


















THERMOPLASTIC. INSULATION 


FOR SUPERIOR QUALITY AND SERVICE 


Federal’s light-weight, pliable, thermoplastic insulated hook- 
up wire ... fitted to your job . .. means better assembly with 
wire possessing superior dielectric strength and exceptional 
mechanical stamina. 

Resistant to flame, moisture and oxidation... this tough 
but flexible thin-walled thermoplastic insulation covers all 
Federal’s hook-up wire and combats aging, water absorption, 
abrasion, oils and greases. 

Available in solid or stranded types ... for high or low 
voltage needs in radio, electronics, appliances, communica- 
tions, and allied fields ...these labor-saving light-weight 
hook-up wires come in 14 brilliant colors and range in size 
from 24 to 14. 

Whether your needs be large or small, get complete de- 
tails . . . write to Federal now. 











Newark 1, N. J. 
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Haydoneered Timing will pro- 
vide the heartbeat for tomor- 
row’s industry. New timing 
devices— now measuring and 
motivating thousands of func- 
tions in war plants all over the 
country—will find even greater 
scope in the flood of peacetime 
production to come. 

If you are planning a postwar 
product with movement requir- 
ing regulation, let. Haydon 
Engineers lend you a hand. 


AC TIMING 
MOTOR 


month: manufac- 


cific voltage, fre- 
quency, speed and 
torquerequirements. 


a TIMING | 


tlaydon 


MANUFACTURING COMPANY 
* INCORPORATED bs 











Available 450 RPM 
to 1 REV. per 


tured to your spe- 








weight and small size are featured, as are structural details 
providing protection from effects of moisture, gases, or 
dust on contact points. Mounting of contact points in 
vacuum also prevents arcing or other failure usually caused 
by exposure. 

Switch is of the single pole, double throw type, can be 
mounted in any position, and is adaptable to oil- or water- 
immersed operations. Needed operating force is small— 





300 grams maximum to move operating contact, at 54 in. 
from diaphragm, from one stationary contact to the other. 
Flexible diaphragm eliminates need for external fulcrum. 
Characteristics include these ratings: Maximum continuous 
current (average)—8 amp; at 250 volts a-c and 125 volts 
d-c—8 amp; at 1500 volts a-c or d-c—0.5 amp. Maximum 
hold-off voltage at 60 cycles—10,000 volts rms. Sperti, Inc., 
Beech & Kenilworth Aves., (Norwood), Cincinnati 12, 
Ohio. 


FLEXIBLE WAVEGUIDES 


All-metal flexible tubing is used in the construction of 
these waveguides, available for many anticipated applica- 
tions in microwave electronic equipment and apparatus for 
peacetime industrial and communication purposes. The 
flexibility of these waveguides (Waveflex) indicates a 
particular adaptability for applications where vibration, 
shock mounting, or movement are present. It also permits 
use in very small spaces without distortion of critical dimen- 





sions of size and shape required for maintenance of elec- 
trical properties. Bending to small radii is made possible 
and other design problems are facilitated. 

Assemblies are produced in all band sizes and lengths 
standardized by the Army-Navy R. F. Cable Coordinating 
Committee. They are also available with connecting flanges 
and chokes. Illustration shows typical. waveguide (top) and 
a complete assembly with flanges and protective rubbe1 
jacket. Titeflex, Inc., 500 Frelinghuysen, Newark 5, 
N. J. 


STANDARD POWER RELAY 
Double pole, double throw power relay (Series PR-8) 
specially designed for such power circuits as motor-starting 
and heater loads up to 15 amp, features heavily-plated, 
corrosion-resistant metal parts; molded or laminated phe 
nolic insulation; and layer-wound, baked varnish-impreg 
nated coils. Full floating contact carriers lock positive! 
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OUTSTANDING ADVANTAGES 


. Trigger Operated Automatic 
Feed—a touch of the trigger dis- 
penses the solder! 
. Micrometer Control of Amount 
of Solder Ejected —from 1/16” to 
3/8” lengths! 
. Anti-Fatigue Balance —Light 
Weight—can be used for hours 
without tiring the operator! 
. Retracting Feature—Automatic in 
action prevents melting of excess 
solder on tip! 
. Cooling Vanes—dissipate unused 
heat, keep iron at proper work- 
ing temperature. 
. Non-Corrosive Tip—covered with 
4 - di loy— P . 
rly eee bi Medio tae Meh A hu bitte 
Safety Utility Base—provides i iron. th ider— 
tg a ag soldering iron. Houses dah | 
operator and bench from burns. measures the solder—ejects the 
. One-Hand Operation—leaves one oh S . I 
Kened dihtened tone the Rall caaehe _ solder—speeds-up the soldering! 
. Cool Handle—made of molded 
non-conducting bakelite. 
. Easy Loading —sliding cover pro- 
vides quick access to loading 
chamber! 
. Easy to Clean—tip never needs 
filing. Wipe clean with flux paste. 
. Modern Design, Sturdy Construc- 
tion—stainless steel used liberal- 
ly throughout. 


MULTI-PRODUCTS TOOL CO. 123 sussex AVE., NEWARK 4, NEW JERSEY 
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@ Tens of thousands of electric refrigerators 
have been kept running these past few years, 
because of Aerovox motor-capacitor replace- 
ments made available through nation-wide 
disiribution. The good will accruing thereby 
to refrigerator and appliance manufacturers is 


wellnigh incalculable. 


Insuring your good will among customers 
and trade by having proper capacitor replace- 
ments generally available for servicing, re- 
mains just one more advantage that goes with 
specifying AEROVOX for capacitors. 


and permit heavy contact pressure without chatter. Other 
design details include heavy return spring for snap action. 
Coils do not heat on continuous duty, and operate on 
approximately only 3 watts. Series is available in standard 





coil voltages: 6, 12, 24, 110, 220, volts, 50-60 cycles; 6, 12, 
24, 110, volts d-c. Potter & Brumfield Sales Co., 551 West 
Washington Blvd., Chicago 6. 


HIGHSPEED CARBON BRUSHES 


Manufacturer’s line of high speed electrographitic carbon 
brushes has been expanded by a new series (8800) devel- 
oped to meet requirements for higher peripheral speeds and 
higher current densities. Texture of these brushes have an 
“open” characteristic, thus permitting close contact with 
the commutator and consequent efficiency of collection and 
riding stability. Three types are available in this series, 
varying in the density of the texture. Morganite Brush 
Company, Inc., Long Island City 1, New York. 


VERSATILE AIRCRAFT MOTOR 

Marking a new line of aircraft-type motors, the model 
shown herein (No. 220003-010) is only 3% in. long, weighs 
only 19 oz, is designed for a wide field of continuous-duty 
operation, and is explosion-resistant. It is rated at 0.03 hp, 
and has a speed of 7000 rpm. Rotation is counterclockwise 
as viewed from drive end. 

This particular model is built in one of a series of six 
coordinated frame sizes. Use of this method of unified series 





of frames, the manufacturers state, makes it possible to 


| build motors covering a broad range of horsepower ratings 


® Submit Your Problem . . : 
FOR 


ViTESARZS RADIO-ELECTRONIC AND 
MET ETHIE INDUSTRIAL APPLICATIONS 


and speeds, thus combining advantages of custom design and 
standardized parts. Pesco Products Company, Division of 
Borg-Warner Corporation, 11610 Euclid Ave., Cleveland 6. 


MINIATURE INDICATING INSTRUMENTS 

Two series of sealed, miniature electrical indicating 
instruments for built-in applications feature a small, light 
moving coil element and provide fast, accurate response 


within 2 per cent of full scale deflection at any point. 


Smaller model. (No. 102) mounts through a 1-in. opening, 
and is available in d-c ranges from 0-100 microamp through 
0-10 ma, and 0-50 millivolts. External accessories adapt 
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surrounding it and tthe oil film to insulate : 
and wear. The Bunting Brass & Bronze Géllepery, 
Toledo 9, Ohio. Branches in » principal cities. 
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Adaptable 


for a Variety of Coils 






PRECISION LAYER WINDING 
. MACHINE FOR FIELD COILS 
Automatically 

Repeating 


’ Original in Design . 
Counter 





Shown equipped for wind- 
ing automobile generator 
field coils. Automatic wire traverse. 
Maintains extreme accuracy through 
many years of use. Available also in 
other sizes and models. 


E. R. SEIFERT, Inc. 


202-204 S. Beech Street Syracuse, N. Y. 


..-18S THIS your 
cleaning problem? 





Selecting the Cleaner 
to Suit the Metal 


Just as zinc, steel, copper, magnesium and alu- 
minum require different fabrication and processing 
techniques, so, too, they require different cleaning 
techniques. The material and method you use for 
one may not prove entirely suitable for another. 
Plated, organic, chemical and ether surface finishes 
also call for individualized cleaning. 


To meet these widely-varying needs, Oakite Tech- 
nologists have developed a specialized cleaning 
material for practically every metal and every 
finish. These specialized materials offer two ad- 
vantages; (1) you can select a material that will 
give you the results you want at lowest cost; (2) 
every material is plant-tested. 


Tell us your cleaning job. The chances are that 
we can simplify it ... put it on a sound, low- 
cost production basis. Inquiries promptly answered. 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Conveniently Located in All Principal 
Cities of the United Stotes and Conada 


OAKITES “CLEANING 


MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMENT] 




















this model to other ranges. Larger model (No. 152) mounts 
through a 1%-in. opening and is available self-contained in 
all standard d-c ranges; it is also available as rectifier- and 
thermocouple-type instrument. Sturdy cases of anodized 
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aluminum are used for all models, and other structural 
details are included to assure long service. The MB Manu- 
facturing Company, Instrument Div., 331 East St., New 
Haven, Conn. 


MAGNETIC DISK BRAKE 


Designed for application on up to 100-hp motor-driven 
loads, magnetic disk brake (Series 1300) is supplied in 
either floor- or motor-mounted types and for either a-c or 
d-c operation. Simplified design permits easy. replacement 
of parts without disturbing brake assembly. Series 1300 
is a larger size added to manufacturers’ existing series of 
brakes (Series 800 and 1000). Stearns Magnetic Manufac- 
turing Company, 635 S. 28th St., Milwaukee 4, Wis. 


AIR-COOLED TRANSFORMER 


Series of air-cooled transformers for electronic heating 
equipment is available in sizes between 2 and 50 kva single 
phase, and between 2 and 100 kva three phase. Units meet 
requirements of compactness and light weight desirable in 
these applications. They can be insulated for test voltages 





as high as 20,000 volts. Typical of the compactness of these 
transformers is a unit using Type C Hipersil core, high- 
temperature insulation, and air-blast cooling, and weighing 
only 275 lb. Illustration shows representative transformer ; 
open panel shows terminals board. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30. 


A-C TIME-DELAY RELAY 


~ Time-delay relay shown here is operated by synchronous 
motor and has been designed to provide a predetermined 
time delay from 1 to 10 min. between actuation of coil and 
operation of contacts. Typical application is used in filament 
preheating. Standard model operates on 115 volts, 60 cycles. 


|. It requires 7 va during delayed action period and 3.5 va 


thereafter until energizing current is withdrawn from 
operating coil. 
Two snap-action switches are incorporated; one to con- 
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WASHERS 
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WASHER 


THAT HAS THE EDGE 


Perec aah samaoee 


The loosening action of vibration, impact, ex- 
pansion and contraction is blocked at every 
point when bolts, nuts or screws are locked in 
position with EverLOCK Washers. 

Each of EverLOCK’s many wide chisel edges 
provides several times. more gripping area than 
is obtainable with any other lock washer con- 
struction . . . combine with powerful spring 
tension to effectively resist every conceivable 
loosening action. 

EverLOCK assures substantial time and labor 
savings. A half turn or less gives a positive lock. 

Wire, phone or. mail your orders today. 








TERMINAL 


MOLDED 
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COMPLETEL 
ASSEMBLED 


WITH HARDWARE 
Available in lengths from ! to 20 terminals. 
2 Types: NAS 17 and NAS 18. Prompt deliveries. 












Surface « Sphericity « Precision 


STROM BALLS 
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Machines used in 





final lapping 






operation on 









medium and large 
Strom Balls. 







it takes a long series of processes, 
developed and perfected over a 
period of years, to make a thing as faultless in-material 
and form as a Strom Metal Ball. Worked to a tolerance of 
fifty millionths of an inch, their outstanding qualities of 
finish, sphericity and precision have made Strom Balls the 
standard of industry. Strom Steel Ball Co., 1850 South 
54th Avenue, Cicero 50, Illinois. 


trot] BALLS @ Serve Industry 


largest Independent and Exclusive Metal Ball Manufacturer 








trol the motor, and the other provides up to a single pole, 
double throw contact combination for any desired use. Con- 
tacts are rated up to 10 amp at 115 volts, a-c, non-inductive 
load. Dimensions, including cover, are 3%¢6 in. x 3'%e in. 





x 23% in. Weight is 28 oz. Relay is available in front- 
connected type, or for back connection with 6-32 threaded 
studs on under side. Price Electric Corporation, Frederick, 
Md. 


REMOTE SPEED-CONTROL DEVICE 
Device shown here provides finger-tip remote speed- 
control for application with standard speed changing equip- 
ment, and can also be applied to machine tools, printing 
presses, motor operated valves, etc. Rotation of the speed 
selector dial causes a small servomotor in the unit to drive 
an adjusting screw until output speed of the controlled 





speed-changer corresponds to the speed selected on the 
dial. Any speed within range of the changer can be 
selected within an accuracy of better than 2 per cent and 
set instantaneously. Dial can be calibrated in rpm, fpm, 
gph, etc. Yardeny Laboratories, Inc., 105 Chambers St., 
New York 7. 


RUGGED RECTIFIER TUBE 


Ruggedly built, xenon-filled rectifier tube (4B32) is 
especially adaptable for applications in mobile, airborne and 





other equipment where severe shock and vibration are en- 
countered. Characteristics include low voltage drop, high 
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For more than twenty-five years, new 
and unusual electrical appliances of all 
types—molded in whole or in part of 
Durez phenolic plastics —have been 
successfully marketed to the consumer. 


One of the latest items to come within 
this category is the “Heet-It” illus- 
trated. This new appliance was de- 
signed primarily for heating baby food 
in the nursery—to save busy mothers 
many daily trips to distant kitchens. 
Other applications such as a bedside 
coffee and broth cooker are obvious. 


Why Plastics? 
Notice the attractive Durez plastic 
case and cover. The manufacturer of 
“Heet-It”, Ambidex Incorporated, 475 
Sth Ave., N.Y., N.Y. experimented 
and found that plastics were better 
suited for these jobs than any other 
material. Again it’s a matter of history 
repeating itself. Year after year manu- 


A NEW ITEM... 


‘ 


facturers in the electrical appliance 


field have been selecting plastics for 
specific jobs of this type. 


Why Phenolic Plastics? 


Because the phenolics are the most 
versatile of all plastics, alert design- 
engineers have learned to make them 
their starting point in solving a mate- 
rials problem. In this case, the proper- 
ties called for were dielectric strength, 
heat resistance, impact strength, at- 
tractive finish, and resistance to the 
acids found in foods. All of these, and 
more, are inherent characteristics of 


phenolic plastics. 


Why Durez Phenolic Plastics? 


For the past quarter century, Durez 
production has been devoted exclu- 
sively to phenolic plastics and resins. 
As a result, there are now more than 
300 multi-propertied Durez phenolic 





molding compounds from which to se- 
lect the plastic that precisely fits your 
job. Furthermore, Durez technicians 
have gained a wealth of experience 
through active participation in the suc- 
cessful development of many and varied 
products for manufacturers in practi- 
cally every field of industry. Naturally, 
the benefits which this rich background 
can bring about are very valuable — 
and they are yours for the asking. 


Write for Free Booklet 


“Machining Data on Phenolic Plastics” 
is an informative manual covering all 
the standard phenolic plastic machin 
ing operations encountered in the av- 
erage plant. Send for your free copy. 
No obligation, of course. Durez Plastics 
& Chemicals, Inc., 64 Walck Road, North 
Tonawanda, New York. Export Agents 
Omni Products Corporation, 40 East 34th St, 
New York, N. Y 


PHENOLIC 
RESINS 
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LETS LOOK AT LINES 


Th build 
hating (eth Tefeunce 


If you could pick up a line freshly inked 
on Arkwright Tracing Cloth, you'd see your 
preference. Your line retains its edge and 
doesn’t go flat or “mushy’’. It prints like a 
taut wire, even re-inked over heavy or re- 
peated erasures. 

This evenness and crispness of line, coupled 
with the unusual transparency of Arkwright 
Cloths, assures contrasty, easy-to-read prints 
. .. and the transparency is permanent. It 
is obtained by special mechanical processing. 
Arkwright Cloths do not cloud up nor be- 
come brittle with age, because no surface 
oils at all are used. 

Want a treat? Send for working sample. 
Rule lines. Notice how they flow on evenly. 
Erase. Hold up to light and see if you can 
see the markings of a ghost. You'll then 
have a real preference. Arkwright Finishing 
Company, Providence, Rhode Island. 








current capacity, and ability to function in exposed loca- 
tions without auxiliary heaters and controls. Ambient tem- 
perature range is —75 C to +90 C. Other ratings are: Peak 
inverse voltage, 10,000 volts; average anode current, 1.25 
amp; voltage drop, 10 volts; filament voltage, 5.0 volts a-c; 
filament current, 7.5 amp. Ratings are stated to be con- 
servative, and ample overload capacity is provided. Chatham 
Ilectronics, 475 Washington St., Newark 2, N. J. 


RENEWABLE SWITCH 
A small, standard switch is combined with a cradle to 
form a renewable-type switch suitable for use with motors 
or such resistive loads as heaters or lamps. The switch has 
two flat studs protruding at the rear which slide down be- 
tween two contact bars in the back part of the cradle. Front 


i 
' 





é 


{ 


part of switch slides down through a slot in front part ot 
cradle. 

The cradle is attached to any flat surface by countersunk 
screws. Entire unit is approximately [ in. long and % in. 
high. Underwriters’ approved rating is 15 amp at 110 
volts a-c. Currently available are only single-pole, single- 
throw switches, normally open or normally closed. Robert 
Hetherington & Sons, Inc., Sharon Hill, Pa. 


END-TO-END CONNECTOR 

Ingeniously designed compact electrical connector (1% 
in. diameter, 6 in. long) for a wide range of industrial 
equipment and apparatus consists of two units as shown in 
illustration. No springs, slip joints or friction elements are 
employed. Pressure contact is obtained by means of expan- 
sion or contraction actuated by a special thread, causing an 
evenly distributed gripping action along the entire contact 





area. A quarter-turn by hand is sufficient to make or break 
a positive connection able to withstand a pull of 650 Ib; a 
permanent wrench connection is said to be able to withstand 
a 1600-Ib pull. 

’ Other features of this connector (designated AiResearch 
WilliamsGrip) include self wiping action, thus eliminating 
arcing or excessive heating, while complete enclosure of 
contact area serves to reduce corrosive action. At 100 
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Exyalosion - root, 
CONDULETS 


installed on machines that may operate in flammable atmospheres 


afford MAXIMUM SAFETY from explosion and fire 


( CONDULETS are made only by CROUSE - HINDS ) 













EC Series Explosion-Proof Flexible 
Couplings are made in 325 types and 
sizes from 1/2 to 2-inch — lengths 
up to 36 inches. 








Type GU 
Explosion-Proof Condulet. 
Can be furnished with 
any arrangement of hubs. 


Type GUAT 
Explosion-Proof Condulet. 


Locations where flammable atmospheres are likely to be present are 
designated as hazardous by the National Electrical Code. The Code 
requires that electrical installations on machines that operate in 
such locations, or that handle flammable liquids or gases, be ex- 
plosion-proof. Crouse-Hinds Company manufactures hundreds of 
types and sizes of explosion-proof CONDULETS, lighting fixtures, 
plug receptacles and other equipment that afford maximum safety 
by preventing explosion and fire. 


They are described in Crouse-Hinds CONDULET Catalog together 
with a complete line of similar equipment that is suitable for use 
on machines that operate under non-hazardous conditions. 


Write to Crouse-Hinds Company for Condulet Catalog 2500. If 
you will state the nature of your requirements Crouse-Hinds engi- 





Type GUAB 
Explosion-Proof Condulet. 
There are 10 types in 
the GUA Series with either 
threaded or union hubs. 


A 


Nationwide 





neers will be glad to make specific recommendations. Type GUB Explosion-Proof Condulet. OFT Test elets toys) 
Can be furnished as an instrument | Through Electrical 
housing or junction Condulet ae ; 
with any arrangement of hubs. \ esalers 
CROUSE-HINDS COMPANY " <p 


Syracuse 1, N. Y., U.S.A. 
Otftices: Birmingham — Boston — Buffalo — Geen ee ee Dallas — Deriver — Detroit — Houston — Kansas City — Los Angeles — Milwaukee — penne 


New York — Philadelphia — Pittsburgh — San Francisco — Seattle — St. Louis — ee See ee es Shag — Sane < Charlott 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 
FLOODLIGHTS 


CONDULETS : TRAFFIC SIGNALS - AIRPORT LIGHTING 
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SALES 
LIGHTNING 
WILL STRIKE 


SOFT-RUBBER PLUGS 


CowmectionfRQerpectiow 
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140-158 MIDDLE STREET 
PAWTUCKET © RHODE ISLAND 


UNITED STATES RUBBER COMPANY 
Exclusive Selling Agents 


LINES 


This transformer (series 130) has many desirable 
features for installation as an integral part of 
electrical equipment. Two-hole horizontal mounting 
cuts assembly time’ of your product. Lead holes 
can be provided on bottom, top or side of shell. 
Can be supplied to your specifications in a range 
of sizes from 15 VA to 100 VA. Overall mounting 
space 2-11/32” x 2-13/32” to 3-1/8" x 3-3/4". 


Write for Bulletin 168. 


THE ACME ELECTRIC & MFG. CO. 
35 WATER ST. CUBA, N. Y. 


Aeme«atiz Electric 












amp, contact is said to have a maximum drop of only 1.9 
millivolt. AiResearch Manufacturing Company, 9851 
Sepulveda Blvd., Los Angeles 43, Calif. 


SENSITIVE PRESSURE TRANSMITTER 
The pressure transmitter illustrated provides a compact 
device for obtaining a control or indicating voltage propor- 
tional to pressure. It consists of a bellows element coupled 
in the pressure chamber to a very low torque potentiometer. 
Suitable design arrangements cause the bellows to drive the 





potentiometer element to a given position for every pressure 
within the working range, thus obtaining voltage outputs 
proportional to pressures. Various differentials or absolute 
pressure ranges are available from zero to 300 psi absolute. 
Sensitivity is +% per cent and accuracy is +2 per cent. 
Autoflight Instruments, Division of G. M. Giannini, 161 E. 
California St., Pasadena 5, Calif. 


MULTI-POLE A-C RELAY 
A multi-pole, small a-c relay with shunt coil is designed 
for electronic and communication uses and has standard 
voltage range from 1% to 220 volts, 60 cycles. Available 
contacts are from 1 to 4 poles, normally open, normally 
closed or double break. The double throw contacts are 
either “break before make” or “make before break.’? Maxi- 





mum ratings, non-inductive, are 3 amp, 24 volts a-c; 1 amp, 
110 volts a-c. Coil rating is 11 va inrush; 5 va sealed. 
Relay is also available in single pole, normally open, double 
break contact, rated 10 amp, 115 volts a-c. Overall dimen- 
sions are 1®%z4 in. long, 1°% in. high (4-pole double throw), 
15544 in. wide. Suitable mounting and terminal details are 
provided. R-B-M Division, Essex Wire Corp., Logans- 
port, Indiana. 


HIGH FREQUENCY TETRODE TUBE 


High frequency tetrode tube (3D23) is designed for fixed 
or mobile operation. Maximum power output is 130 watts 
(35 watts plate dissipation) thus making the tube particu- 
larly suitable as a radio power amplifier. It may also be 
used as an oscillator or amplifier doubler. Unusually low 
inter-electrode capacities are achieved as result of top plate 
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Model No. 051008-020 


Check these five big reasons why PESCO’S Selector Valve 
(Model 051008-020) is the best valve for you to use on 


any single acting cylinder hydraulic system on materials 


handling equipment, farm tractors, road machinery, 
factory machinery, or loading and unloading equipment. 
Reason one—POSITIVE HOLDING. When the 
handle is in neutral the cylinder is locked . . . in any 
position .. . safely, securely and for an indefinite period. 
Reason two—INTEGRAL RELIEF VALVE. Elimi- 
nates relief valves in the lines . . . simplifies installation 
and design problems . . . and can be set to relieve at any 


pressure from 500 to 1800 psi. 


Reason three—SEALED CONTROL HANDLE. 







Y SELECTOR VALVE 


Eliminates sticking . . . keeps dirt and grime out... 
makes for longer service life. 


Reason four—CAPACITY. Handles flows up to five 
gallons per minute. 

Reason five—PRECISION BUILT. It is built by 
PESCO craftsmen who have the “know-how” of 
hydraulic design. 

These five features are reasons why PESCO’S Selector 
Valve will materially reduce your production costs and 
increase the operating efficiencies of your system. Why 
not write today and let PESCO engineers help you with 
your hydraulic problems. Write for a copy of Bulletin 
106 to Department 4 F, 


IN PRECISION HYDRAULICS, FUEL PUMPS, AiR PUMPS, RELATED ACCESSORIES AND ELECTRIC MOTORS...PERFORMANCE POINTS TO PESCO FIRST 
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DIVISION BORG-WARNER 


(Ly mama 


11610 Euclid Avenue 


Cleveland 6, Ohio 


















ew. . “Dialco” PLN-849 Pilot Light 


FEATURES THE NEW NEON NE-51 BULB 
WITH 


OLTS 
BUILT-IN RESISTOR ‘Ano 'tucher) 
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A RUGGED UNIT. Con- 
sumes a small amount of 
current (under one milli- 
ampere) and has depend- 
able long life. 

FEATURES: (1) Resistor integral 
with socket assembly. Value to 


suit supply voltage. (2) Moulded 
Bakelite Socket. (3) Full-view 







BUILT-IN 
RESISTOR 


Jewel Plastic cap for visibility at 

all angles. (4) ta terminals, HOUSED 

odes ns . emement sol- IN SPRING 
ering ty igh resistance 

to sieuaion or shock. (6) Sup- oe 
plied complete with bulbs. EYELE 


Write today for samples and prices. 
There is no obligation. 


WRITE FOR NEW 


TTT) | eee 


900 BROADWAY SVAN ce, La 


Lgonqu 





NAME PLATE DETAIL PRESS 
MODEL 40 


For stamping details on name plates. Eliminates irregu- 
lar and unsightly stamping on name plates, tags, etc. 
Available in 1/16”, 3/32”, 1/8", 5/32” size characters. 
Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No 
experienced oper- 
ator required. Steel, 
zine, brass, fiber, 
etec., can be indented 
with a name or number. 
This Press also can be 
furnished for hot stamping 
on plastics. Carriage Table 
advances one space with each 
impression of the Dial, like a 
typewriter, doing rapid work, 
even spacing and perfect 
alignment. 
Write for Bulletin EM 40 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK = STATEN ISLAND 12,N. Y. 










Model 40 
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connection and low loss ceramic base. Tube operates at up 
to 250 mc with full power input, and up to 400 me with 
half power input. 

Filament is of thoriated tungsten, voltage 6.3 a-c or d-c, 
current 3 amp. Medium 4-pin ceramic bayonet-type base 
is provided. Overall length, including plate connection, is 
4.875 in., maximum diameter of bulb is 1.562 in. Lewis 
Electronics, Los Gatos, Calif. 


HIGHSPEED FLASH CAPACITOR 
Compact, lightweight capacitor especially designed for 
portable, high-speed photo-flash equipment has energy 
storage capacity of 100 watt-seconds at a peak rating of 
2500 volts d-c. Performance tests are said to indicate ex- 
pected life of at least 10,000 charge-discharge cycles at peak 





rating, and ability to hold peak charge for approximately 
24 hrs. 

Capacitor (designated ‘“N-Erg-Y”) is adaptable for use 
under diversified operating requirements. Hermetically 
sealed steel case is 6% in. x 4% in. x 3% in. Weight is 
6% lb. Suitable heavy duty terminals are provided. Tobe 
Deutschmann Corp., Canton, Mass. 


MIDGET RELAY 
Midget-type relay (Series 13) designed for low current 
operation in applications where space and weight are 
limited, weighs only 1 oz and has a sensitivity of 0.035 watt. 
Balanced armature construction permits stability at high 





speeds in all positions. Coil is designed to safely handle 
1 watt without overheating. 

Contacts are single pole, double throw and are rated for 
'Y% amp, 110 volts a-c, non-inductive load. Approximate 
dimensions are 1% in. x 1% in. by 1. in. Coils for any d-c 
input between 0.04 and 40 volts may be selected. Kurman 
Electric Company, 35-18 37th St., Long Island City 1, New 
York. 

VARIABLE ATTENUATOR 


A self-cleaning roller contact is feature of this variable 
mixer control for high fidelity attenuation in radio broad- 
casting equipment, sound recording units, and similar 
applications. This design makes use of a wedge-shaped 
roller, riding on a plastics arm and shaft. Brush noise 
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HOW TO lerleze and Caner’ 





ON YOUR BLANKING DIES 


You can save steel and time in the 
making of dies for blanking, trim- 
ming, beading, or any application 
involving the cutting of sheet metals 
to regular or irregular shapes, by 
assembling them from FCC Com- 
posite Steel Die Sections. 

These prefabricated die parts 
consist of fine tool steel cutting 
edges, in a selection of grades, 


electrically welded by a special 
process to non-hardenable mild 
steel bases. Thus, screw and dowel 
holes may be easily drilled after 
heat treating, and there ate numer- 
ous other advantages that will be 
immediately obvious to the die 
maker. 

Thousands of die shapes may be 
made up from combinations of 


WRITE FOR ENGINEERING DATA 


It contains a print showing the various standard shapes 
available for quick shipment, and explains how to order 


special shapes, including rib-reinforced extra high sections. 
It also contains prices. Get your copy—write for it today, 


ADDRESS DEPT. EM-40 
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thirty-five standard sections. Spe- 
cially shaped sections are manu- 
factured to customers’ specifica- 
tions in five to ten days. 

@ Make your dies this money-saving 
way—full data on request. 





ALLEGHENY 
LUDLUM 


STEEL CORPORATION 


Forging and Casting Division 
Detroit 20, Michigan 























ESICO 

SPOT SOLDERING De tee t 
pendability is only one 
MACHINE of the many outstandin, 
— enjoyed by all 
ICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ESICO 

Soldering Equipment! 






Write Today 
for Complete 
Information on 
the Esico Line 


A real time-saver. Treadle-oper- 
ated. Automatically advances iron 
and solder, leaves operator's hands 
free for work. 


ESICO 
SOLDERING IRON 
CONTROLS 


Positive TIP control prevents over- 
heating—tip cannot fall below sol- 

temperature. The only prac- 
tieal methed of controlling heat in 
the tip—an exclusive ESICO fea- 
ture! 





weheg. 05. 


Pat. Of 


ELECTRIC SOLDERING IRON CO. Inc. 
2846 West Elm Street, Deep River, Conn. 


QUICK DELIVERY 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 










Hermetically sealed 
Oxygen-free contacts 


High pressure of inert 
gas cools and quenches 
the arc. 


Time delays up to 
40 seconds in all 
combinations of 
action. 


For Rectifier protec- 
tion in Broadcasting 
circuits. Delayed action in Motor circuits, etc. 


Rugged Steel Construction 
It’s got what it takes! 


Send now for New Catalog of Mercury Relays 
and complete line of Mercury Switches 


DURAKOOL, INC. 


1010 N. MAIN ST. 
ELKHART, INDIANA 
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characteristic is said to be such low order that it is usually 
below noise level of amplifiers and measuring equipment. 
Self-cleaning results from the wiping action of the roller 
as it rides between coil and collector ring. Current passes 
from the coil to collector ring directly through the roller, 





completely eliminating the bearing of the roller contact as 
a conductor. 

This contact arrangement is incorporated in two models 
of the mixer control (Nos. 3182 and 1047), each supplied 
with a conventional ladder type of circuit, any conventional 
input and output impedance, and either of two attenuation 
characteristics. Cinema Engineering Company, 1510 W. 
Verdugo Ave., Burbank, Calif. 


APPLIANCE POWER OUTLET 


Compact a-c power outlet (402AC) for auxiliary outlets 
in electrical appliances has underwriters’ approval for 10 
amp at 250 volts or 15 amp at 125 volts. Requiring mount- 
ing centers for only 1% in., it can be secured to panels by 
rivets, eyelets or screws. One inch clearance behind panel 





is sufficient. A number of outlets can be incorporated in a 
panel to specifications. Contacts are plated phosphor bronze 
with soldering lug connections. Available in black, also in 
red, orange and green molded plastic. Alden Products 
Company, Brockton 64, Mass. 


HYDROGEN THYRATRONS 
Hydrogen thyratrons, originally developed for radar 
equipment, are now available in two new types and have 
many possibilities in other industrial applications such as 





timing of high speed welding equipments; high speed 
photography; diathermy and other electro-surgical equip- 
ments; piezoelectric crystal excitation; use in induction 
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When an electric motor manufacturer says he wants 
quiet ball bearings, he’s talking about vibration. Any 
noise is vibration. Even if it’s too low for the sharpest 
ear, it’s still enough to disturb the precise spacing of 
rotor and fields... when speeds reach 20,000 r.p.m. and 
better. 

There’s only one way to make sure ball bearings are 
that quiet . . . the way Fafnir does it. Inside a sound- 


proof room, with walls two feet thick, electric 


When he part that bearings play 
| is marked “Pianissimo” 








needle moves past a dot on the dial, a bearing is rejected 
for noises you couldn’t even hear. 

And there’s only one way to make ball bearings that 
can pass such rigid tests. Internal fits must be instrument 
perfect. Torque must be consistent at every point, at 
every speed. 

Not that such exacting manufacture and testing is 
more than routine at Fafnir. It’s Fafnir’s way of putting 


the needs of industry first that makes so many 





motor ball bearings are test-run with super- 


sensitive electronic instruments listening-in. If the 






industry men say, “Let’s put it up to Fafnir first.” 


The Fafnir Bearing Company, New Britain, Conn. 
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ACRO 


OPEN BLADE 
SWITCHES 











Check these Advantages 


Y LONGER LIFE—bosed on ACRO-patented beryllium 
Rolling Spring principle. Some ACRO Switches are 
guaranteed for ten million operations. 


Y All SHAPES AND SIZES—requiring less space— 
to fit any conceivable need of your new units. Will 
perform perfectly, mounted in any position. 


¥ OPERATING CHARACTERISTICS TO FIT THE JOB 

—1, 2 and 3 poles—single throw or double throw. 
Return type, set type—wide range of operating 
pressures. Many applications solved by multiple 
mountings. 


¥ GREATER DEPENDABILITY—Careful designing and 
manufacturing, producing positive, fast action and 
greater contact pressures, make ACRO Snap-Action 
Switches sturdy and trouble-free. 


¥ RATINGS—15 Amps. at 125 volts A.C. 


Send in your engineering details for quick help. 


1317 Superior Avenue + Cleveland 14, Ohio 








heating circuits to replace spark gap heaters; pulse time 
modulation circuits; and in servomechanisms where rela- 
tively high a-c supply frequencies are used. 

The thyratrons (4C35 and 5C22) operate mounted in any 
position. They are characterized by the following features : 
Low deionization time; rapid switching rates; high peak 
currents; high plate voltages; moderate trigger require- 
ments ; ability to operate at zero bias; operation over wide 
ambient temperature range; and low tube voltage drop. 
Ratings and operating data are available from manufac- 
turers. Sylvania Electric Products Inc., 500 Fifth Ave., 
New York 18. 


BUILT-IN STROKE COUNTER 


Small, non-reset stroke counter for built-in applications 
has a tamper-proof case and incorporates protection against 
overtravel of the operating arm. Five large number wheels 
register up to 99,999 and repeat. The operating arm is 





set on either side of the counter and may be fixed at any 
desired angle. A coil spring device permits the operating 
arm to continue beyond the full stroke without injury to 
the counter. Production Instrument Company, 710 W. 
Jackson Blvd., Chicago 6. 


SMALL SOLDERLESS TERMINALS 


A line of small, compact solderless terminals for electrical 
appliances is adaptable for low-cost mass production wiring 
applications using standard wire sizes 22 to 14. 

Precision press dies, employing crimping action, are 





used to attach these terminals (AMP Budget Line) at a 
rate of over 600 an hour. Perfected crimp gives maximum 
inside surface contact with the conductor and allows use 
of shorter-than-standard terminals without impairing full 
mechanical and electrical properties. Aircraft-Marine 
Products Inc., 1521-35 North Fourth St., Harrisburg, Pa. 


VARIABLE TUNING UNIT 


Self-contained variable tuning unit is designed for single- 
hole mounting on radio receivers, frequency meters, low 
power transformers and for other similar applications. Unit 
has tuning range of 140 mc to 160 mc with 3.5 mmf tube 
capacity. Rotation is 180 deg. Diameter of body is 2 in., 
shaft diameter is % in., mounting hole is % in. 

- Among advantages claimed are no coils to wind, no con- 
densers to trim, and no sliding contacts or bearing contacts. 
Assembly is facilitated by the single hole in panel and close 
spacing of terminal lugs (approximately % in. between out- 
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fiberqlas 


... that provide all the advantages of Fiberglas, in fullest measure! 





CLOTH 













It is the varnish and its proper application that endows Fiberglas insulation 


with that extra insulating protection. 


TUBINGS 


To insure this added increment of protection, Irvington uses only carefully 





compounded insulating varnishes, scientifically applied to a Fiberglas base. 


In fact Irvington Fiberglas reflects the same exacting research and supervised 





SLEEVINGS 





production that has kept Irvington the leader in electrical insulation. 


The varnished Fiberglas insulations you require in types, sizes and specifi- 
cations, are all available at IRVINGTON. For samples, or full particulars, 


write Dept...56, Irvington Varnish & Insulator Co., Irvington 11, New Jersey. 


TAPE 


PUNCHINGS 


WIRE 
MARKERS 


SLOT 








TOR COMPANY 





S} IRVINGTON VARNISH & | 


IRVINGTON 11, N RSEY 
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STAN-TEST 
IGNITION COILS 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manutfac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


Non-Vibrator 
Type 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 

' perience — without charge. Write 
Viree’ at once to 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO 7, ILL. 
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IGNITION SYSTEMS 








174 














side and ends of circuit), thus permitting very short leads 
to tube connections. Other models are projected by the 
manufacturers to cover frequency bands between 50 and 
1000 me. Caltron Company, 11916 West Pico Blvd., Los 
Angeles 34, Calif. 


FLUSH-TUMBLER SWITCH 
Chree-position, flush-tumbler switch has been designed 
for electrical appliances for reversing small motors or to 
control separate loads from one power source. Rated 15 
amp, 125 volts a-c, this switch has a single pole, double 
throw arrangement with an intermediate “off” position for 
control of two separate circuits. Switch has molded plastics 





body, square operating lever with metal-threaded face bush- 
ing with key slot for locating purposes, and knurled face 
nut. Dimensions: % in. diameter, 1% in. overall height. 
Available in a variety of finishes for exposed metal part. 
Can be easily mounted in sheet steel panels requiring 0.625 
to 0.628 in. diameter hole with 085 to 088 keyway. Tin 
solder lugs or binding screw terminals are furnished. Ark 
Les Switch Corp., 51 Water St., Watertown 72, Mass. 


FIRE-RESISTANT COVER MATERIAL 
Production of a special fire-resisting cover material for 
rolls of domestic electric ironers is announced. Material is 
designated Asbeston, and is described as a lightweight 
product of outstanding durability. It is to be made in 
various widths to fit any size roll. United States Rubber 
Company, 1230 Avenue of the Americas, New York 20. 


PLASTICS SLIDE RULE 


Sharp, easily read graduations feature a new 10-in uni- 
versal slide rule made in plastic. Other features are smooth 
operation and quick adjustment. The slide rule (designated 
“Plas-ten”) is supplied in a heavy leather case. Frederick 
Post Company, 3650 N. Avondale Ave., Chicago 18. 


aa 
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HIGH POTENTIAL TESTING TRANSFORMER 


Available in three useful ranges, this portable testing 
transformer for insulation breakdown tests is equipped 
with primary switch, pilot light and safety breakdown 
indicator light. Lowest-range instrument in this series 
(No. 7692) has a secondary 2500 volts maximum in steps 
of 100. The two higher-range instruments have ratings of 


*5000 volts maximum in steps of 200, and 7500 volts maxi- 


mum in steps of 300 respectively. Transformer capacity 
is 250 va. Primary is rated 115 or 230 volts, 60 cycles. 
Test voltages are obtained by plugging the two high 
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To Start or Stop Motors... SURE 





In Motor Starter Switches, SNAP-LOCK is 
more than a name—it’s a proved principle. 

With Snap-Lock you can expect longer 
trouble-free service than ordinary designs can 
give you! We’ve made breakdown tests to 
prove it. 

The Snap-Lock principle was first applied to 
limit switches . .. and today more than 80% of 
all machine tools being built use Snap-Lock 
Limit Switches! 


Then the Snap-Lock principle was adapted to 


STARTER 
SWITCHES 





motor starter switches—used on thousands of 
40 m/m anti-aircraft guns. For that kind of 
application it had to be good! 

You can’t afford to be without Snap-Lock for 
dependable motor starter service. Snap-Lock 
Motor Starter Switches are especially suited for 
use with fractional horsepower motors—and up 
to 21% hp., 3 pole, either AC or DC. May we 
show you how they can be engineered to your 
application? Let us have your specifications— 
we'll do the rest. 


Cee a 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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| BOIDEAS/ © 


THAT MAY HELP IMPROVE NEW PRODUCTS! 








, ave free copy of “Big Jobs for Small Bulbs” 
° —G-E’s booklet-full of new ideas that may suggest new 
ways to improve the looks and usefulness of your new 
products. It’s hard to believe the difference a little bulb 
* can make in an otherwise ordinary product—in dials of 
. all kinds, in tools, ordinary household items, appli- 
ances and even toys. No designer should be without 
this booklet! Write to General Electric Company, Div. 
. 166, EM-4, Nela Park, Cleveland 12, Ohio. 


- GE LAMPS 


‘ GENERAL @ ELECTRIC 


FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


OPEN FOLDS OVER HERE TO CLOSE 
7 NO 


TOOLS 
= REQUIRED - 


} KRUEGER & HUDEPOHL 


\ Solderless Terminal aT and Connectors 
> THIRD AND VINE STS. CINCINNATI 2, OHIO 
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voltage conductors shown in illustration into any two of 
the output terminals. Large porcelain shoulders at termi- 
nals provide safety feature for operator. Detachable cord 
and plug connects to any standard a-c source for input. 
Dongan Electric Manufacturing Company, 2979 Franklin 
St., Detroit, Michigan. 


MARKING TOGGLE PRESS 

Versatile bench-model hand toggle press (Model 97) for 
numbering, marking and stamping provides a pressure up 
to 10 tons. Seven '%-in. characters, or fourteen %-in. 
characters can be sunk into mild steel with this press. Softer 
materials will take a greater number of characters. The 
press is adaptable to any of the manufacturers’ standard 
numbering devices or type holders. Interchangeable attach- 
ments such as cut-off shears can be used. Bench space 
required: 11 in. x 5 in. Total height of frame: 14 in. Size 
of work-table: 4 in. wide, 6 in. deep. Numberall Stamp & 
Tool Co., 379 Huguenot Ave., Huguenot Park, Staten 
Island, 12, N. Y. 


PRECISION WIRE-STRIPPER 
Foot-pedal operated wire stripping machine (Model No. 
100) has a capacity of up to 1000 wires of smaller sizes per 
hour, stripped both ends. Flexible mounting of stripping 
jaws facilitates insertion of wires by forward movement. 
Micrometer adjustments are incorporated to aid operator 





in turning out clean, uniform wire. Machine is quickly 
adjustable for all types of insulated wire up to % in. 
diameter. Length of stripping is adjustable to a maximum 
of 5 in. Special stripping jaws for rubber-covered cable can 
be supplied. Other new features of this machine include a 
redesigned operating foot mechanism. Lead-All Products 
Company, 24 East 21st St., New York. 


TRIPLE-CORE SOLDER WIRE 


Developed to improve speed of soldering and to eliminate 
dry joints, this solder wire features three independently 
filled cores of non-corrosive rosin flux. Close position of 
the cores to the surface and the thin-walled construction 
helps to speed melting of the solder and penetration of heat 
to the flux, thus allowing it to flow freely and reach work 
ahead of the molten solder. Absence of surface seams and 
the careful cross-sectional proportioning serve to prevent 
premature sweating out of the flux. This solder is available 
in all alloys, flux percentages and gages, and is described 
as exceeding ASTM Class A specifications. Solder Devel- 
opment Division, Alpha Metals, Inc., 363 Hudson Ave., 
Brooklyn, N. Y. 


Buffalo Bolt Company, North Tonawanda, N. Y., has an- 
nounced the incorporation of Buffalo International Corp. 
with headquarters at 50 Church St., New York City. J. C. 
Walker, president, will be located at the same address. 
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up tol OO O 


solderless electri- 
cal connections 


Burndy HYPRESS 


(Pneumatic Foot Operation) 


Make your own cost comparison. With this new Burndy 

No. YLONCP HYPRESS one operator can attach up to 1000 

Burndy HYDENT connectors per hour! Compare for effi- 

ciency too, remembering that the HYDENT connector is of 

one-p.ece pure copper construction, and that each connec- 

tion is uniform in mechanical strength and electrical effi- 
ciency. For complete information write for the HYDENT 
catalog. Burndy Engineering Co., Inc., 107-G Bruckner 
Blvd., New York 54, N. Y. 





BURNDY ENGINEERING COMPANY, INC. 


In Canada: Canadian Line Materials, Ltd., Toronto 13 
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TYPES 


ORIGINAL 


EQUIPMENT 


MOTOR 


SPECIFICATIONS 





Engineers and designers will find here electrical and 
mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 
ments elsewhere in this or in previous issues. 


Continued on second page following & 





| A—SINGLE PHASE 


B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 





_ Miniature, under 1 /50 hp. 
Fractional, 1/50 to 1 hp. 
“Integral,1to7%4 hp. 
Largerthan 7% hp. q 
Shunt and Compound 
Series 
~ Splitephaseinduction 
Repulsion start-induction run 
tind 
Capacitor start-induction run 
Cagacitor 
_Squirrelcage 
Polyphase wound rotor 
Shaded pole a 
High cycle 


Constant 

Synchronous 

Varying 

Adjustable 

Multi-speed 

| A—Normal torque, normal 
starting current 
B—Normal torque, low 
starting current 
C—High torque, low 
starting current 
D—High slip 
E—Low ii jue, 
norma! ee oes 
F—Low starting torque, 
low starting current 

Torque 

Reversing 

Low voltage—6, 12, 32, etc. 





| HORSE- 
POWER 











Squirrel Cage 
Classes 


OPERATING 


CHARACTERISTICS 








FRAME 
e 
iE 





| MOUNTING | 
g 





| Sleeve, self-lubricating —__ 
Sealed ball or roller 











Speed reducer (geared) 
Clutch 

Brake 

Governor control 


SPECIAL 


FEATURES | 
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Perfect Parallel Line Lead-in Wire 


Amphenol Twin-Lead is a new type of radio frequency 
transmission line which combines the low cost of an open 
line with the excellent dielectric qualities of Polyethylene 
as a continuous spacer and insulator for the line. It is 
light and flexible—it can be tacked to a wall and is 
easy to lead in under a window sash. Its resistance to 
moisture, cold and heat is far superior to the usual rub- 
ber insulated, woven-braid-covered twisted pair used 
for antennas prior to the war. 

Twin-Lead is made in three impedances that serve 
numerous applications. Selection of type is a simple mat- 
ter. The 300 ohm line is the most universal in use, par- 
ticularly for FM and Television reception. Amateurs are 
using this line for both antenna and lead-in. The 150 
ohm type is excellent for antennas used mostly for short- 
wave broadcast reception, and is useful as a link be- 
tween stages of a transmitter. The 75 ohm line, originally 
designed for amateurs who operate in narrow bands 
of frequency, is also many times better for broadcast 
reception than the conventional rubber covered or cotton 
covered wire generally used. 

It is to be emphasized that Amphenol Twin-Lead should 
not be thought of as exclusively for use at ultra-high fre- 
quencies. It is THE antenna lead-in for all frequencies. 


AMERICAN PHENOLIC CORPORATION 
CHICAGO 50, ILLINOIS | 














































In Canada * Amphenol Limited * Toronto 





ELECTRICAL DATA 


Amphenol ‘Twin-Lead™ Transmission Line is 
available in 300-ohm impedance value. 

==200u0= RMA standardized on 300-ohm lead-in line 
for Television as the most efficient over 
broadband operation. 


=="}5}0nq= Amphenol also supplies 150-ohm twin-lead 
to those interested in particular applications 
ond experimental work. 





TUAL SIZE SECTION 


300 OHM LINE 


a") ae Designed especially for amateurs who oper- 
ate in very narrow. bands of frequency or 
one porticular frequency. Ideal for dipoles 
with a nominal impedance of 72 ohms at 

the frequency for which they are cut. This line is also 

excellent for broadcast reception. 


ATTENUATION—FM AND TELEVISION BAND 
300-ohm 150-ohm 75-ohm 


Dielectric constant of Polyethylene — 2.29. Capacities (mmf Megacycles DB per 100 Fr. DB per 100 Ft. DB per 100 Ft. 
per ft.): “300"— 5.8; 150""— 10; “75""— 19. 25 0.77 0.9 1.7 
Velocity of propagation (approximately): ‘300"— 82%; 30 0.88 1.03 2.0 | 
"150" 77%; "75"— 69%. 40 1 1.3 2.5 | 
“ 60 1.45 1.8 3.4 
Power factor of Polyethylene — up to 1000 Mc —.0003 to 80 1.8 2.25 43 
00045. 100 2.1 2.7 5.0 
200 3.6 4.7 8.3 


COAXIAL CABLES AND CONNECTORS © INDUSTRIAL 
CONNECTORS, FITTINGS AND CONDUIT © ANTENNAS 
RADIO COMPOWENTS © PLASTICS FOR ELECTRONICS 
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A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Consolidated Elec. 
Lamp Co. 


Haydon Mfg. Co., Ine 
Heinze Electric Co., Div. 
Howell Electric 

Janette Mfg. Co 

Lamb Electric Co. 

Ohio Electric Mfg. Co 


Electric Specialty Co. 
Fairbanks, Morse Co. 


Fractional, 1/50 to 1 bp. 
tegral, 1 to 76 hp. 
7% bp. 





OPERATING 
Squirrel Cage 





ABC | ABC |ABCD) ABC | ABC | ABC |ABCD 
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Raylbeon 
bollage Siakbiiizers 


DELIVER OUTPUT VOLTAGE CONSTANT TO + 2% 


FLUCTUATION of line voltage need not impair the 
performance of your electrical equipment. Such vari- 
ations are easily corrected with magnetic-type, en- 
tirely automatic Raytheon Voltage Stabilizers. _ 
Positive control is gained. Power supply is stabi- 
lized to +'4%. Reliability and accuracy of perform- 
ance are effectively improved, and at low cost. 
Investigate. Determine how positive control of 
line voltage can benefit your equipment. Our Bulletin 
DL-48-537 gives the detailed story. Write for it today. 






RAYTHEON MANUFACTURING COMPANY 
Industrial Electronics Division, Waltham 54, Mass. 
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Get These Principal 
Operating Advantages: 


Control of output voltage to 
within + 42% of 115 or 230 V. 


Stabilization at any load with- 
in rated capacities. 

Quick response. Stabilizes 
varying input voltage within 
1/20 second. 


Entirely automatic. No adjust- 
ments. No moving parts. No 
maintenance. 
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' o2 ier starting torque, é 
ree] low starting current a = 
©|Torque at *) oak ee Cc AS ce s 
| Reversing _|_AB_ 
Low voltage—6, 12, 32, etc. “CD 5 
: ~~" |_ Open, self-ventilated ABC | ABC | _A_| BC |ABCD) ACD |aBcp| ACD E 
: - Splash or drip-proof a 
| & | Totally enclosed “AB _| ABC |-AC_| BC _|ABCD| ACD |apcp| ACD |— z 
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& |" Vertical “AC | BC_ 
& | Flange or face 
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abu | _Ball ‘ABC |ABC |_| BO |ABCD) ACD |apcp 
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m| Sleeve, self-lubricating 
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Rugged construction is a major factor in the 
reliability of this motor widely used in the 
field of mechanized equipment. 


@ The basis of thorough engineering in Lema 
Electric motors is an intimate knowledge of 
operating conditions of the product. * 


Whether your product is submitted to us in the 
form of drawings, model or product in manufac- 
ture, we set out to know the application. 


The soundness of. this approach to special motor 
design is evidenced by the reputation for depend- 
ability gained by Lamb Electric motors in both 
prewar and wartime operation. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 
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THOROUGH 
ENGINEERING... 


— p 

p p is the basic factor be- 
hind the successful op- 
eration of the special 
application motors 

shown here and many others we have de- 

signed and built for all types of equipment. 
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PERFECT CONTROL 


Timing control for Power machinery ... Motors... 
Generators...Radio and Electronic Circuits... 
Industrial process timing... Radio tube preheat- 
ing... Signalling circuits...etc. Time delay ad- 
justable—a fraction of a second to several minutes. 
Information and literature on request. 


AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


ELIZABETH A’G’A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 








This is What Happens 
When a WELD-BILT Hydraulic 


Lift Truck Strikes a BUMP 


‘= y ONE Whee ) 





Pat. Applied for 


While on MOST Lift Trucks 

BOTH Front or Back Wheels Go 

Up — Tilting Load, or Making 
Steering Difficult 


WELD-BILT TOGGLE ACTION FRONT 
AXLE PREVENTS THIS 


— Keeps Truck Level as Front Wheels Absorb Platform Tilt 
Without Strain on Front Steering Spindle . . Avoiding 
Damage from Jar or Vibration — Floor Wear and Tear — 
Makes Trucking Easier, Faster. 


| “Weld-Bilt” 
HEAVY DUTY 
HYDRAULIC LIFT TRUCKS 








Portable Elevators 
2&4 Wheel Trucks 
Tiering Machines 




















— Built in Capacities of from cs 

6,000 to 10,000 Ibs. Narrow Hydraulic 

ond wide models. Lift Trucks: 
Barrel 


Trucks & Racks 







Complete Descriptive Folder of WELD-BILT Handling 
Equipment sent upon reavest. 


WEST BEND EQUIPMENT COR 


WATER ST aA: 
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Problems in Developing 


Electronic Dictating Machines 
(Continued from page 109) 


molded lucite holder. For reproducing, a sapphire ball 
stylus is mounted in a small pivoted holder which co-acts 
with the recorder stylus holder through a spring. This 
system results in a stiff recorder and a compliant re- 
producer. The mechanism used to obtain the change 
from recorder to reproducer, in addition to changing the 
styli that co-act with the record, must change the effec- 
tive biasing forces. The reproducer biasing force at the 
stylus is approximately 10 grams (% oz) and the re- 
cording stylus bias is approximately 3 grams (4% 9 0z). 
The recording stylus is a cylinder about 0.020 in. in 
diameter, approximately % in. long, with a highly pol- 
ished end and extremely small edge radius. The repro- 
ducer stylus is also a cylinder of about 0.020 in. diame- 
ter and about % in. long with the end lapped into a 
perfect ball. 

The record-reproduce changeover mechanism also has 
the function of changing recorder pivot conditions. Dur- 
ing recording, the recorder is mounted on horizontal 
pivots only and has no horizontal play. In reproducing, 
the reproducer is mounted on both horizontal and verti- 
cal pivots to allow some lateral play in order to take care 
of slight-differences between feed, positioning of rec- 
ords on the mandrel, etc. Thus, although the arm of 
the machine moves in conformity with the grooves on 
the record, the reproducer itself is really self-feeding. It 
is merely the arm, or carriage, that is not self-feeding. 
As most of the readers of this article know, the cut on 
record is of the “hill-and-dale”’ type, originally developed 
by Mr. Edison in conjunction with his first tin-foil 
phonograph and now used by many others. 

Because this wax cylinder is composed of materials 
similar to that employed in the master waxes used for 
commercial pressings, the surface noise is so low that 
commercial signal-to-noise ratios can be obtained with 
recordings having amplitudes of the order of ten-mil- 
lionths of an inch. This is extremely low compared to 
that of ordinary commercial pressings. 


DIFFICULTIES OF LOW SIGNAL LEVEL 


This low level of recording is employed in order to 
use as little of the record material as is possible so the 
surface may be reshaved and re-recorded over 100 times. 
It is obvious, then, that on playback there is extremely 
small motion of the reproducer stylus as compared to 
that found on commercial pressings. In addition, the 
compliance of the reproducer must be considerably be- 
low that used for playback of the hard pressings in order 
to prevent undue wear of the wax. The result, of course, 
is that the signal level available at the output of the re- 
producer is very small. The average loss in signal meas- 
ured by the ratio of the voltage into the recorder to the 
voltage output of the reproducer is of the order of 60 
db. Add to this fact that there must be considerable 
attenuation of low frequencies during the recording in 


‘order to minimize room reverberation, sounds of walk- 


ing and other disturbing factors, and we have a condi- 
tion of what might smilingly be called infinitesimal re- 
cording levels and practically zero reproducing levels. 
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Helps the 


Navy to SEE the target 


(IN RADAR) 


N FIRE CONTROL) 


Helps the Navy to HIT the target 


The two types of shipboard | 
cable, TTRS (above) and 
TTRSA (below), are identical in consiriciidll 
except for the armor braid covering the 
latter. Inside the sheath is a cabled assem- 
bly of twisted pairs; each twisted pair con- 
sists of tinned copper conductors insulated 
with Du Pont polythene, then twisted into 
duplex pairs, which are covered with 
tinned copper shielding braid and with 
color-coded cotton braid. The individual 
conductors are size AWG 20.and con- 


' sist of7 strands of 0,0126-inchtinned | 
copper. The polythene insulation is. 


% __ extruded to a thickness of 20 mils. 


Shipboard cable 
insulated with 


Du Pont 
POLYTHENE 


The shipboard cables here illustrated furnish an- 
other striking example in the growing list of 
difficult insulation jobs done capably by Du 
Pont’s versatile plastic, polythene. These cables, 
manufactured by Rockbestos Products Corpo- 
ration of New Haven, Conn., are used by the 
Navy for three functions: for transmission of 
synchronizing voltages in fire control equip- 
ment, for indicator sweep voltages, and for 
video frequency receiver output signals. In use 
they transmit signals from circuit to circuit as 
in a telephone circuit. 

Polythene offers outstanding advantages as 
an electrical insulation. Because of its high di- 
electric strength, only a minimum thickness is 
needed. Polythene’s low power factor makes it 
exceptionally effective for high-frequency wire, 
such as is used extensively in television. Poly- 
thene is chemically inert, light in weight (specific 
gravity 0.92) and retains its toughness and flex- 
ibility at temperatures ranging from —50° F. to 
200° F. 

For complete, data sheet on polythene, write 
E. I. du Pont de Nemours & Co. (Inc.), Plastics 
Dept., Arlington, N. J. 
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Afew of the many avail- 
able shapes of Gibsiloy 
Silver-Tungsten con- 
tacts. 





SILVER-TUNGSTEN CONTACTS 


GIBSILOY Silver-Tungsten electrical contacts combine high 
current carrying capacity with excellent non-welding character- 
istics. Standard compositions are: 
© W-2. Lowest percentage of tungsten. Suitable for contac- 

tors and. relays, particularly where heavy currents must be car- 

ried without sticking. 

© W-13C. High percentage of tungsten. Suitable for circuit 
interrupting applications where one set of contacts must carry 
current as well as break the arc. 

e W-I15C. Highest percentage of tungsten. Especially suit- 
able for arcing tips where it has a minimum rate of erosion 
even under heavy arcing. 

Send for further information on Gibsiloy Silver-Tungsten con- 
tacts. Consult Gibson for the most economical and efficient solu- 
tion to your contact problems. 


RE PTW vey FRE AEE 5 


BETTE cigcon Evectric COMPANY 


8349 Frankstown Ave., Pittsburah. Pa. 
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That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two cir- 
cuit, series multiple and 
three way pull. Ask your 

Levotier Electrical Wholesaler ‘about 

Levolier Switches . . . Switch 
to Safety. 
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The control system employed in the Director Elec- 
tronic Voicewriter presented real problems in the devel- 
opment and design. It was required that the operation 
of a single lever should make the complete changeover 
from a recording to a playback instrument. - This meant 
that the lever must not only change the recorder to a 
reproducer, as outlined above, but that it must also 
change the electronic circuits in this high-gain amplifier 
system. 

In order to accomplish the electrical changeover, it be- 
came necessary to develop a special switch (Fig. 10), 
which would operate with extremely low torque and 
which would be shielded sufficiently well for the input 





Fig. 10—Changeover switch for effecting complete 
transition in electrical circuits from recording to 
reproduction of the record. 


and output of this high-gain system to appear at its con- 
tacts. Because of the location of the various parts of 
the voice system, long lengths of shielded leads con- 
nected to the input of the amplifier were required. As 
no lead is a complete shield, this further restricted the 
design of the switch, for it could add very little itself to 
the unshielding of the system without causing trouble. 

It might be of interest in passing to describe the me- 
chanical construction of this switch in that the forward 
clamping element is composed of stainless steel in order 
that a finishing operation can be performed to level the 
contacts and the clamping surface to reduce the operat- 
ing torque required. The switch fingers are composed 
of beryllium copper and are shielded by the small vanes 
incorporated in the moving cover. Production models 
of this switch have been operated over a million times 
without apparent deterioration or leakage. 

The service selector switch in the base of the Quadra- 
phone connects the various sources of input material, 
each through a separate non-interlocking volume con- 
trol, to the amplifier input. These sources are the mi- 
crophone through a volume control set for dictation, the 
same microphone through a separate volume control 
which can be pre-set for conversation or conference re- 
cording, and a telephone induction pickup coil, through 
its own volume control. As a separate playback volume 
control is mounted on the amplifier all uses of the ma- 
chine are entirely independent, and can be pre-set when 
the instrument is installed in an executive's office. The 
pre-setting of these controls, together with the operation 
of the wide-range, automatic volume control, has proven 
entirely satisfactory with the thousands of machines in 
daily use throughout the world. 


The service selector switch, mentioned above, pre- 
sented a real problem in electrical and mechanical de- 
sign. Here, again, the input and output of the high-gain 
system were involved but, in addition, the power supply 


_to the motor had to enter the same compartments and 


be operated by the same switch. Also, the unit had to 
be low and of pleasing appearance. A switch was de- 
veloped consisting essentially of a three-pole, four-posi- 
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When SCOVILL becomes 
your METAL PARTner 


You Can Cut Costs on 
Metal Parts like these 





These drawings show the two parts of a special 
coupling forged and machined by Scovill. Both 
parts were previously turned out on a screw 
machine from 134”’ hexagonal brass bar stock .. . 
the male section requiring 2,050 Ibs. of rod per 
thousand pieces... the shank section requiring 
2,500 lbs. When Scovill did the job by forging, 
metal requirements of the male section dropped 
to 884 lbs... the shank to 964. Total savings of 
brass were 2,702 lbs. per thousand assemblies. 








scovill 


NON-FERROUS 


If you suspect that your brass, aluminum 


Although the forging and machining of these 
pieces involved no particular engineering skill, 
this case study shows how Scovill’s fast metal- 
working equipment can turn out parts from less 
metal at lower costs. 











and other non-ferrous metal parts are 
costing you too much or can be made 
better in another design, you’re ready to 
talk things over with Scovill. Scovill’s 
long forging experience has _ probably 
licked tougher problems than yours. 


INVESTIGATE SCOVILL. All you have 
to do to discover whether you'll benefit 
from making us your METAL-PARTner, 
is to fill in the coupon below and mail it 
today. Scovill Manufacturing Company, 
Waterbury 91, Conn. 





Please send me information about your.metal-working facilities. | §COWVEILL MANUFACTURING COMPANY 


I am interested in metal forgings for the applications checked: ‘ hi 
Forgings Division 


D Aircraft ™ (Fire Extinguishers 18 Mill Street 

(Automobiles (jHousehold Appliances | Waterbury 91, Connecticut 

(Band Instruments C)Industrial Instruments 

(Blow Torches (Plumbing Goods 

() Cameras (Pumps eR SS Re ee ena ee Be ae ae 


(Communication Equipment (Valves 
()Compressed Gas Cylinders (Welding Equipment 
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@ When it comes to molding plastic parts of ther- 
mosetting materials — by either the compression 
or transfer method — there are few jobs we are 
unable to handle. But if we can’t, we'll be the first 
to tell you. This is the policy on which we have 
built our custom molding business — on which we 
have built customers’ confidence. The more com- 
plex your molding problem, the better we like it. 
Our staff of engineers and chemists js set to help 
you with design, and choice of materials. Our mold- 
ing department is geared to produce parts by the 
most modern methods. Finishing and final inspec- 
tion are handled by trained specialists. You will find 
this complete service a sure way to higher quality 
and lower costs for the molded parts you require. 


We'll be-at Booth 323 
National Plastics Exposition! 


If you are going to be in New York any time from 
April 22nd to 27th, plan to visit our booth at the 
National Plastics Exposition, Grand Central Palace 
—see first-hand the type and quality of work we do 
on both molded plastic and molded rubber parts, 
Members of our engineering staff will be there 
to answer your questions. Taylor Manufacturing 
Co., 3094 W. Meinecke Ave., Milwaukee 10, Wis. 


TAYLOR MUMAUREE 


PLASTIC AND RUBBER PARTS 
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CUSTOM MOLDERS OF [DIN eEnpat= 
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tion unit. One of the poles turns the motor on and off, 
another pole operates the clutchymagnet when conversa- 
tion recording or telephone recording is selected so that 
the dictator is not required to use either his hands or 
feet to keep the machine in operation. This section of 
the switch required a positive break before make, ob- 
tained by inserting between the fixed contacts a small 
ball-headed pin to raise the finger of the switch. An- 
other section of the switch is connected to the input of 
the amplifier and selects the various services as men- 
tioned above. In addition, the neon light used as a sig- 
nal enters this compartment and, as it is operated from 
the B-supply of the receiver-before the power supply 





Fig. 11—Amplifier for Mercury model, a two-stage 
triode with a beam power output tube in a third stage. 


filtering system (in order to obtain maximum voltage 
on direct current), it brings up a considerable amount of 
high-frequency hum. Thus, the orientation of the cir- 
cuits and the shielding became of extreme importance. 

An interesting problem arose in this system due to the 
proximity of the microphone and speaker leads in the 
Quadraphone harness. Acoustic feedback occurred in 
playback position due to the speaker lead picking up a 
small amount of the amplifier output through capacity 
coupling to the signal light wires. This difficulty was 
overcome by shielding the output leads from the ampli- 
fier and by grounding the speaker during recording. 

Another interesting, and this time an unexpected, dif- 
ficulty arose in the original design work on this harness 
between the Quadraphone and the machine. The vari- 
ous input leads to the system, each having its own braid- 
ed shield, are uninsulated from each other, as a common 
ground system is employed. These shielded leads were 
twisted loosely and cabled with the switch leads to and 
from the motor. Short-circuited loops formed between 
various sections of the wire shields (due to the fact that 
they did not make good electrical contact all along their 
length) caused the induction of small amounts of high 
frequency a-c, generated by the series motor brushes, 
into the shielding system. These currents caused a 
minute drop in voltage along the shielded wire and hence 
were introduced into the input of the amplifier. 

These are some of the problems encountered that 
caused the statement made earlier in this article that the 
grounding system in a machine of this character takes 
many man-hours of work. 


ELECTRICAL MANUFACTURING 





APRIL 1946 


8 le 
a7 1118 


-. EASY WITH WHISTLER 
HEAVY DUTY ADJUSTABLE 
DIES 


Manufacturing costs can be materially 
reduced and conversion speeded up by 
putting the “SX” series of heavy duty 
adjustable perforating dies to work in 
your plant. 


Available from stock in standard sizes 
and shapes from %” to 142”. Continued 
reuse in different groupings spreads orig- 
inal costs over a multitude of jobs. Closer 
centers permit more perforations per 
press operation. Absolute accuracy on 


short or long runs. Quick changeover of 
hole arrangements contributes to greater 
production from your presses. 


If perforating, notching, slitting or 
rounding dies are used in the manufac- 
ture of your products and re are work- 
ing with materials up to 44” steel, then 

ood business dictates that you write for 
the Whistler catalogs and know the time 
and money saving advantages of Whist- 
‘er Heavy Duty Adjustable Dies. 


S. B. WHISTLER & SCNS, Inc. 


752-756 MILITARY ROAD 


BUFFALO 17, NEW YORK 
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MASSIVE 


25% More 
Capacity 


WINDING CORE 


Another exclusive Hardwick 
Hindle advantage is this great 
ceramic core of unfisually large 
cross section for the wattage 
rating—more wire, more sur- 
face and, less temperature rise. 

And between this ceramic 
winding core and the rugged 
die cast base there is ample 
space for full ventilation té in- 
sure low operating tempera- 
ture for the mounting panel. 

This is only one of several 
exclusive features. Let us tell 
you of other Hardwick-Hindle 
advantages in this and in other 
rheostats, as well as in our 
resistors. 





Our engineering service is 
always available for specific 
problems, Write us today. 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 
Subsidiary of THE NATIONAL LOCK WASHER COMPANY 


Before you specy 
ANY MOTOR, céecé 


eee WALLEY 
ADVANTAGES 


~ Wide Adaptability—sizes 12 to 75 h. p. 





~ More Flexibility in power planning. 





~ Takes Unusual Power 
Loads 


~ Drip-Proof . . . 
Splash-Proof 


Economical 
Operation 


Y~ Cool 


BALL BEARING 


VALLEY 
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The Mercury model uses the same crystal microphone 
employed in the Director except that in this machine 
the microphone is used as a microphone-receiver unit. 
The low-frequency response of this unit as a receiver is 
rather poor and so considerable equalizing had to be 
done. 


In this instrument the amplifier is mounted “upside 
down” in the bottom of the cabinet so that it may re- 
ceive routine servicing without removal. However, it 
can be removed from the instrument by loosening two 
screws and removing the cable connections. 


THE MERCURY AMPLIFIER 


The amplifier is a two-stage triode with a third stage 
consisting of a beam power output tube without auto 
matic volume control and with an amplification of some 
80 db. A modification of the record-reproduce switch 
ing mechanism previously described is mounted as an 
integral part of the amplifier. This was possible be 
cause of the lower gain of the system. A mechanical 
self-detachable link system permits the operation of 
this switch from the record-reproduce lever on the top 
plate. This Mercury amplifier has r-f filtering from the 
power line in order to make it insensitive to other busi- 
ness machines in the same office. The motor to this 
machine, being mounted within '% in. of the input of the 
amplifier, caused considerable interference due to com 
mutator sparking until a design change was made in the 
motor which eliminated this interference. The system 
is entirely quiet. 

[t was desirable to arrange the receiver-microphone so 
that it could be disconnected readily from the instru- 
ment proper. To do this required a ‘small plug and re 
ceptacle that would carry the clutch magnet operating 
power (power line) as well as the microphone input 
connections. As there was no such device available on 
the market it was necessary to design one completely 
and it is felt that this is quite an accomplishment, for 
experience with it has shown there is no pickup between 
the power and input to this system. 

The total wattage dissipated in this small cabinet 
caused temperature rises above that which could be tol- 
erated. A ventilating system was developed, including 
a blower-type fan and various baffles and louvers, that 
has resulted in temperatures throughout the machine 
which are considerably below those necessary for safe 
and satisfactory operation. 

The recorder-reproducer on this mechanism is some- 
what different from that employed on the Director, 
mostly in its mechanical parts. However, the electrical 
portion of the system is substantially the same in that 
a Rochelle-salt bimorph unit is employed for both re- 
cording and reproducing. The change in design was, 
among other reasons, necessitated by the desire for a 
smaller enclosure for the whole machine. 

As can be seen from the photographs, the front panel 
of the Mercury machine carries a signal light operating 
in a manner as explained previously, an on and off switch 
and a reproduce or playback volume control. The re- 
cording volume projects through the bottom of the ma- 
chine and can be manipulated by a screwdriver. Al- 
‘though there is no automatic volume control in the 
voice system, the characteristics of the amplifier and 
recorder are such that a considerable overload can occur 
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For Oversize 
Elongated He 










RESILIENT SPRING-AC 
COMBINED WITH 
POWERFUL LOCKING! 








































Toothed periphery Dome 
Washers provide an added 











locking feature at the outer 
rim by biting into the clamped 
surface ... thus prevent sliding! 






































Plain periphery Donte Washers 
provide a frictionallock onhard- 
ened surfaces that resist bite. 





The strong, resilient Dished 
Washer is also available in 
both plain and toothed pe- 
riphery designs! 








WRITE FOR TESTING SAMPLES! 
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DOME AND DISHED 
LOCK WASHERS 


For mounting assembiies using oversize or elongated holes, 


Shakeproof has developed Dome Lock Washers which obsolete 


the conventional three piece bolt, lock washer and flat 


washer fastening. Both the locking and spanning requirements 


of such an application are now combined in one unit! 

One unit so efficient that the clamped member cannot slip, 
so strong that the fastening will not cup under stress, 

and so simple that one third of the usual assembly 
operation is eliminated. 


The Shakeproof Dome construction provides a stiff but resilient 


spring action in combination with the proven Shakeproof 
locking principle supplied by the tapered-twisted 


internal teeth. This construction materially strengthens 


the washer to absorb the shocks which occur when bolts are 
momentarily over-stressed by heavy loads. Pressure is directed 


to the outer rim, creating a lock that resists any 
tendency toward turning. 


Whenever added spring tension is required in such a fastening, 


greater flexibility is provided by the 
Shakeproof Dished Lock Washer. 


Both Washers are especially well suited for use with semi-rough, 


soft and relatively spongy surfaces as well 
as for oversize and elongated holes. Test them yourself! 
Send for free samples today! 


| Signersgor inc. 


Division of ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 


633 South Labrea Ave. Los Angeles 36, Cal. 2895 E. Grand Bivd., Detroit 2, Mich. 
Plants at Chicago and Elgin, Illinois. In Canada: Canada Iliinois Tools, Lid., Toronto, Ontario 
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SHAPES? 


WE MAKE 'EM, 
BUT Good! 3, % 


SHAPES by Andover Kent embody unvu- 
sucl features: depth of draw, difficult 
radii, squere corners... features impos- 
sible te achieve in post-forming opera- 
tions. Thus a single “A K*’ shape 
economically replaces the usual com- 
plicated assembly of two 
or more parts formed from 
ordinary rod, sheet or tube 
stock. Come to Andover 
Kent the folks who make 


wt shapes exclusively! 
Andover Kent 


YOUR BEST SOURCE FOR 


Laminated Shaper 


UNBREAKABLE ¢ LIGHT « NON-ABSORBENT 
S, 


in SHAPES laminated from resins and fabrics (glass, synthetic or cotton) 
to exacting needs of America’s leading industrial engineers. Tell us 
your shape requirements. We probably can submit somples similar to 
your needs. Write to Andover Kent, New Brunswick, N. J. — TODAY! 
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FOR INDUSTRIAL OIL BURNERS 


Extensively employed in industrial 
heating, annealing, baking and dry- 
ing ovens, cooking ranges, etc. e 
The Visaflame—illustrated above— 
is a unit of the Visaflame Control 
System. It is a light-sensitive me- 
chanical mercury switch that closes 
its circuit in the presence of an oil 
flame, opens in its absence e It will 
pay to investigate the unusual pos- 
sibilities of this improved oil burner 
safety control. Installation is simple 
and completely accessible after- 
ward. Information sent on request. 


THE MERCOID CORPORATION 


4201 BELMONT AVE. ¢ CHICAGO, ILL. } 


















without serious distortion, thus giving somewhat of the 
effect of automatic control. 

Both the Director and Mercury models have overall 
frequency characteristics substantially flat between 200 
and 6000 cycles per second. The signal-to-noise ratio 
of the recordings when played back on the secretarial 
machines for transcription is of the order of 40 db, in 
spite of the exceedingly low level of recorded sound. 
The dynamic voice range that can be handled satisfac- 
torily without volume control adjustments is approxi- 
mately 60 db on the Mercury and nearly 100 db on the 
Director. Hence, the overall operation of the Elec- 
tronic Voicewriter Systems is fully the equivalent in ac- 
curacy of direct dictation between the executive and his 
secretary without restricting them to regular dictation 
periods and leaving the executive free to write his letters 
at any time. 


Elements of Radio Circuits 
Printed on Ceramic Plates 
(Continued from page 140) 





fuzes that will also find a corresponding application in 
radio of the future. General characteristics are high 
efficiency, ruggedness and extremely low filament drain. 

This printing method has resulted in units of extreme 
compactness and rugged reliability. By this new method 
complete circuits can be produced at a high rate of speed 
and at the same time produce a unit of exceptional neat- 
ness, with ease in checking circuits and making repairs, 
never before possible. This process makes each unit an 
exact mechanical duplicate of the original, so that dupli- 
cation of performance and stability is assured. 

Due to its open style of construction it is an ex- 
tremely easy matter to trace a circuit and in the event 
of the failure of a part it is easy to solder a standard 
component in place in the circuit as an emergency repair. 

In exhaustive tests made in the National Bureau of 
Standards and Centralab Laboratories it has been found 
that these new units are extremely stable, quiet, and in 
many cases have a performance superior to that of a 
circuit using standard components. 





Theory of UHF Transmission 


Lines, Antennas and Receivers 
(Continued from page 131) 





cuit; and B is the bandwidth of the receiver. If instead 
of this perfect receiver, there is an actual one with addi- 
tional sources of noise, the noise power will be greater, 
say P. The ratio P/P, = P/kTB may be used as an 
index of the goodness of the receiver. Generally the 
logarithm of this quantity is used, the results being ex- 
pressed in terms of db units. That is, a receiver will 
then be said to be a certain number of db below theo- 
retical. Values may run from 3 or 4 db at low frequen- 
cies up to 20 or more db in microwave receivers. At 
the present time a good 10 cm receiver has a noise figure 
from 9 to 11 db below theoretical. 

Now, since a broad bandwidth means an increase in 
the amount of signal energy, one might be tempted to 
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| deffendability 
: and long 
: life 


Smooth, quiet, instant make-and- 
break action in the switch of this 
Victor electric machine, depends on 
long-wearing, breaker points. The 
Victor Adding Machine Company 
found the right answer in Callite 
Tungsten Contacts. 


Because of its great mechanical 
strength, Callite’s tungsten “Type 
M”’ proved ideal in this application. 
Callite tungsten contacts are avail- 


subtract 
oxidation 


wear 


able in three types of crystal struc- 
tures for varied applications, in any 
required size or shape, standard or 
special. 


Callite offers contact users a wide 
range of other contact types and 
materials and practical help on spe- 
cific applications. In over twenty- 
five years, we have accumulated 
much valuable experience which we 
are glad to share with you. 
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Callite Tungsten Corporation, 551 
Thirty- ninth St., Union City, N.J 


a 
See 


Tungsten, molybdenum, silver, platinum, 
palladium and alloys of these metals. 
Callifiex Thermostatic Bi-Metals; Callinite 
Facing Material. Send for bulletins. 
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FOR 25 YEARS PIONEERS IN TUNGSTEN METALLURGY (peu 
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IN FAVOR 
OF EVERLASTING 
FASTENINGS 


RESISTANCE TO RUST 
RESISTAMCE TO CORROSION 
WON MAGHETIC 
HOR-SPARKING 
REUSABLE 
ATTRACTIVE APPEARANCE 
fasy TO Ciean 
wWIGH STRENGTH 
LOWE SERVICE LIFE 
LOWER ULTIMATE COST 















Here's the score. 10 or more reasons 
for using everlasting fastenings. . . just 
1 for common steel. An amazing com- 
bination of advantages in favor of non- 
ferrous and stainless bolt and nut 
products . . . only lower first cost in 
favor of common steel. Check the list 
against your own fastening require- 
ments. Write us for details. 


PROMPT SHIPMENTS 
FROM STOCK 


Harper maintains stocks of 
over 4360 different items... 
large quantities of each. 
Others being added con- 
stantly. Specials made to 
order from ample stocks of 
new metals. Write for 104 
page 4-color catalog. 


THE H. M. HARPER COMPANY 
2609 FLETCHER STREET 
Chicago 18, Illinois 


Branch offices: New York City, Philadelphia, 
Los Angeles, Milwaukee, Cincinnati, Houston 


Representatives in principal cities 
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Frequency 


Fig. 12—The energy distribution of a pulse-modulated 
carrier wave, illustrating the inclusion of frequencies 
in a bandwidth. 











use a very broad bandwidth receiver. However, the 
broader the bandwidth, the greater the amount of nois 
power. It is found that the optimum bandwidth for 
seeing the weakest signal is given roughly by 


B ~ 1.5/8 


where 8 is the pulse width in microseconds. Thus a 





Fig. 13—A single-tuned i-f stage for amplifying a band 
of frequencies with high-gain tubes. 


receiver for the reception of 1 microsecond pulses should 
be approximately 1.5 me wide: 

To design very broad-band amplifiers proves to be 
very difficult indeed. The-simplest circuit for amplify- 
ing a band of frequencies is the single-tuned, or tuned 
plate circuit. By using high-gain tubes, such as the 
6AC7, in a heavily loaded circuit as illustrated in Fig. 
13, the bandwidth as measured to the half-power points 
can be made quite high, although the gain per stage 
is correspondingly sacrificed. Specifically, a 6AC7 in 
the circuit shown, tuned to 30 mc, with R = 1250 ohms, 
yields a gain of approximately 11, and a bandwidth of 
5:1 me. If a number of such stages must be cascaded 
in order to achieve the desired overall gain (this is ap 
proximately 10° for a radar receiver), the overall band- 
width of say 6 stages becomes 1.8 me. This would be 
satisfactory for a l-microsecond pulse radar but would 
not do for one having a shorter pulse duration. 

It is possible to achieve broader 1-f bandwidths 
either through the use of tuned-transformer coupling 


‘ between stages or by tuning each single-tuned stage to 


a frequency which is not necessarily the mid-frequency 
of the receiver. This latter process is known as stag- 
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¢** AND THEN TO THIS 


Marbles o1 special formula glass are used to 
produce fine fibers or filaments of glass for 
Rome Fiberglas Magnet Wire Insulation. Before 
melting, this glass is made in the form of mar- 
bles to facilitate rigid inspection for the elimi- 
nation of all impurities which would prevent 
drawing the glass into filaments finer than the 
human hair. 


The fine drawn glass strands are twisted and 
plied on standard textile machinery to form 
yarns for serving on Rome Fiberglas Magnet 
Wire. 


This yarn is served, impregnated and baked 
on modern equipment especially developed by 
Rome Cable engineers, making available a 
basically improved magnet wire from the stand- 
points of high temperature resistance, extreme 
toughness, excellent space factor, good mois- 
ture, acid and abrasion resistance and superior 
thermal conductivity. 
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For SPEEDY, UNIFORM DRYING 
AND BAKING.... look into 


NALC 





mrrarep LAMPS 


The radiant heating en- 
ergy of Nalco Infra Red 
units ‘cuts drying and bak- 
ing time from hours te 
minutes. This low cost 
method increases produc- 
tion and reduces costs. 
















Finishes, coatings or seals 
are properly dried, or 
baked to produce a su- 
perior product. 






Illustration above shows 
drying of varnish coating 
on armatures in conveyor 
oven—producing a superior 


coating in minutes in- Available in self-reflecting, inside- 
stead of hours. 


silvered or clear glass types 
Send for free booklet “Drying Problems Made Easy” 
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ELECTRICAL 


CONTACTS 


PRECISION SERVICE... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult on organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
end they will receive our most coreful attention. 


| Extra KNOW-HOW 


for your specific design problems 
* 











Fig. 14—A functional diagram of a superheterodyne 
receiver supplying a video such as in a radar set. 


gered tuning, and is preferred to the transformer or 
double-tuned stages. The same six stages when triply- 
staggered will yield the same gain with a bandwidth of 
4.4 mc. Although it is seldom necessary to exceed 
staggered-triples in any radar receiver, this may be done 
if necessary. 

A functional diagram of the superheterodyne receiver 
is given in Fig. 14. For carrier frequencies greater 
than about 1000 mc, the mixer used is generally a silicon 
crystal, as these have less inherent noise than any tube 
that has yet been devised. The local or beat-frequency 
oscillator may be any tube that can provide approxi- 
mately 25 milliwatts of c-w power at the required fre- 
quency. Most microwave radar receivers use reflex 
klystron type tubes, since automatic frequency control 
circuits can then be used. The intermediate frequency 


Cathode Anodes 
Deflecting 
plates 





Fig. 15—The essential features of an electrostatic-type 
cathode-ray tube, showing deflecting plates. 


can be set more or less arbitrarily, but radar receivers 
have been largely standardized at 15, 30, or 60 mc. 
The type of indicator that would be used with a 
given system depends, of course, on the type of system 
in question. For example, in a voice communication 
system, one wishes ultimately to reproduce the voice of 
the person who is doing the transmitting. In the case 
of television, a picture is to appear on the face of the 
cathode ray tube indicator. In a radar equipment, one 
may be interested only in the distance to a given target, 
and the indicator then measures the time required for 
the transmitted pulse to travel to the target and back, 
from which one can calculate the distance. In other 
cases, one may be interested in presenting a rather 
crude television picture of the area as seen by the radar. 
We shall here be concerned only with cathode-ray indi- 
cators, whether they be for television or radar use. 
The more common cathode-ray tubes are of two gen- 
eral types, known as electrostatic-, and electromagnetic- 
deflection tubes. The essential features of an electro- 
static-deflection tube are illustrated in Fig. 15. With 
such a tube, a sweep-circuit or time-base is applied to 


| the inner set of plates. This causes the electron stream 


issuing from the electron gun to be swept across the face 
of the tube in a straight line. Ordinarily one goes to 
great lengths to have the cathode-ray beam move across 
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have no effect on these three 
Mitchell-Rand fiberglas products 


. . . available in a wide variety of widths, thicknesses and styles for practically 
every electrical insulation requirement where high tensile strength and dimensional stability are desired. 
Continuous filament Fiberglas Tapes, used in over 95% of all applications, are supplied in sizes from .003” 
to .015” in thickness and from 34,” to 1'/,” in width. Medium weave tapes for machine taping are furnished 
in thicknesses from .005” to .015”, while tight weave tapes for manual taping are furnished in thick- 
nesses from .003” to .007” only. Staple fiber tapes in thicknesses from .010” to .025” and widths from '/,” 
to 11/,” are also available for applications where space is not a primary consideration or where a more 
resilient wrapper cushion is wanted. 


PPG MAUS NOUPMAALIOMSULNSY . . . three to five times stronger than ordinary electrical twines— 


—provide all the insulation advantages inherent in Fiberglas: heat-moisture-acid resistance and exception- 
ally high tensile strength. They are used for all kinds of tying purposes: banding field coils, wrapping string 
bands on armatures, protecting commutator V-rings from flash-overs, banding on V-ring extensions on DC 
equipment, as filling in winding coils, reset strings and for tying slot insulation in place. They are also used 
to lash ends of coils in large motors and generators and to hold spacer blocks in place . . . and for many 
other tying purposes. 

Treated cord is used primarily for its exceptional knot strength and resistance to abrasion and is preferred 
for construction and repair of electrical equipment. Untreated cord is frequently used where space is to be 
filled, regardless of strength requrements. 


PRUE MOOD LOUUS esa ALY... available only in the continuous filament construction, are 


most efficient for insulation requirements which call for high tensile and dielectric strength, space conserva- 
tion and flexibility. M-R Fiberglas Sleeving resists excessive heat, moisture, overload, acid and dirt to make 
it ideal for use in covering coil leads, transformer leads, coil interconnectors, pigtail brush leads and for 
other insulation applications. 

Fiberglas Braided Sleevings are furnished in two average wall thicknesses, .008” and .006” with inside 
diameters from 1/16” to '/.” in 1/16” increments (there is no 7/16” ID sleeving). They are available plain 
(untreated) or impregnated, to prevent ends from fraying, in natural, blue, red, green, black, brown or yellow 
for circuit or phase identification purposes. 





P Write to Mitchell-Rand, “the Electrical Insulation Headquarters”, for the mew Fiberglas Catalog EL 44-7, containing per- 

> | ¢ formance and application data of interest to all concerned with electricdi insulation . . . as well as description and 

~ . : data covering Fiberglas Tapes, Tying Cords, Sleevings, Cloths, Mica Combinations, Laminates and other Fiberglas 
| insulation materials. 


MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET eleTa ill Timea rio) NEW YORK 7, N.Y. 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Braided Sleeving 

Insulating Papers and Twines Fiberglas Saturated Sleeving, Varnished Tubing Cotton Tapes, Webbings and Sleevings 

Cable Filling and Pothead Compounds Asbestos Sleeving and Tape Impregnated Varnish Tubing 

Friction Tape and Spiice Varnished Cambric Cloth and Tape Insulating Varnishes of all types 

Transformer Compounds Mica Plate, Tape, Paper, Cloth, Tubing Pera ta PSa me Tt EST. 1889 
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One new-product advancement 
that seaialaala will welcome is 
dy-namic balance of its rotating 
parts—and your forthcoming 
products can have that improve- 
ment easily, quickly, econom- 
ically, with the versatile Bear 
Static and Dy-Namic Balancer 
No. 340. 

This bench model handles the 
majority of balancing work 


found in general manufactur- 
ing. In a few minutes it statically 






| The 

Bear Model 340 
balancing an 

Sy armature 


COMBINATION 


DY-NAMIC 
BALANCING 


with the 





and dy-namically balances bod- 
ies to any recognized standard. 
It takes little space. Any shop 
hand learns to use it in four 
hours. And the Model 340 is 
very reasonably priced because 
it is a simple machine, built to 
a direct, simple principle. 


Put the “performance plus”’ of 
Bear-balancing into your com- 
ing products! Send for the new 
340 literature! BEAR MFG. CO., 
Dept. EM, Rock Island, Illinois. 


STATIC AND DY-NAMIC BALANCING MACHINES 


N-WeL CUSTOM MADE 





HO OL at 





More than 20 years 
of special coil and 
transformer manufac- 
turing for industry, 
laboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
Signal Corps require- 
ments. 


@ Units 1 watt to 100 KVA. 
@ Prompt Service on single or small lots. 


© Specialist in special transformers & coils for re- 
search, experimental and product development 


work. 


© Engineering Service to Meet Special Applications. 


NOTHELFER 


WINDING LAB. 


118 ALBEMARLE AVE., TRENTON, N. J. 
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Fig. 16—A type-A indicator screen such as is used 
in radar receivers. 


the tube face at a uniform rate, and then have the beam 
snap back very rapidly on the reverse sweep. Satis- 
factory linear saw-tooth voltages have been achieved. 
The signal to be measured is placed on the second set 
of plates, and this causes a break in the trace to occur. 
The appearance of a typical “tvpe A” scan indicator is 
given in Fig. 16. 

The electromagnetic tube is less complicated inter- 
nally than the electrostatic type, since the sweep of the 


electron beam is accomplished by means of a magnetic 


field which is applied external to the tube envelope. 
The internal features of such a tube are illustrated in 
Fig. 17. These tubes possess an advantage over the 
electrostatic type since the use of magnetic focusing 
methods gives a sharper image, and also a greater 
variety of sweep circuits are possible, thereby permitting 
different type presentations. As ordinarily used, these 
tubes are intensity-modulated, that is, the swept beam 
may be kept very faint and each signal may then cause 
the beam to brighten. This gives rise to a group of 
spots, each of which is a signal. This gives a tone to 
the picture which possesses photographic qualities. 

A number of screen materials have been developed 
for different purposes. The ordinary electrostatic 





Deflecting 
yoke 


Fig. 17—The essential features of an electromagnetic- 
type cathode-ray tube, showing magnet and coils. 


ELECTRICAL MANUFACTURING 











Vi WaTY | j / 
\\ | ] | i} ea 


\ | i" aT Wi } WE) Yj Yy 
oe Why vue . f | ? i. tl 4 . l 4 y y 
¢ E “e Z 
theves & BRIGHTER FUTURE = 


e@ee? 
+ oO 
: UF Mh wits Wy ' ' iia J y SS 


. 
teeth vy dial hi} ‘ 
\ 


ui | \ | ALAN) VAAN A \\ 


.. aise 
oy o— 
Nia . 








Many types of instrument dials can be improved — in both legibility 
and accuracy — with new luminescent materials and dial-production 
methods of the United States Radium Corporation. 

More types and colors of luminescent materials are now available 
for commercial use than ever before. Proper application of these 
materials broadens the utility of instruments by making them easy 
to read in darkness as well as daylight. Our services include design 
of dials for luminescence; start-to-finish production of luminescent 
dials, pointers, and. other components; precise application of self- 
luminous (radioactive), fluorescent, or phosphorescent materials to 
dial units; production of high-accuracy, nonluminescent dials. 

If you purchase instruments, specify “United States Radium 
Luminescent Materials”. If you manufacture instruments, specify 
“United States Radium Dials”. You'll always be sure of scientifically 
standardized brightness and color — and the highest degree of accu- 
racy. For details about any of our instrument-dial services, write 


: United States Radium Corporation, Dept. V, 535 Pearl Street, 
; New York7,N.Y. 


OTHER PRODUCTS OF U. S$. RADIUM 


RADIOACTIVE FOILS (alpha-ray ionization sources) * IONOTRON STATIC 
ELIMINATORS * RADIUM LOCATORS: pendants, lenses, buttons, screws, 
markers * LUMINOUS RETICLES and other specialties * POWDERS: 
cathode ray tube and television tube * SILHOUETTE ILLUMINATION of 
clocks, watches, instruments 


UNITED STATES RADIUM CORPORATION 


MAKERS OF UNDARK* RADIUM LUMINOUS PRODUCTS FOR MORE THAN 30 YEARS 
Tvade-Mark Reg. U. S. Pat. Off. 
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Television & 


Remote control differ- 
ential drive for airborne 
radar computer unit. 


A. W. Haydon designed this unit in 
conjunction with Farnsworth’s Engi- 
neers and it was delivered in quantities 
to meet high priority schedules. 


Seventeen years of experience in the design 
and manufacture of electrical devices can 
solve similar problems for you. Write to: 


COMPANY 


200 


WATERBURY 32, CONNECTICUT 


Custom Design ond Monufecture of Electrical Devices 





cathode-ray tube has a medium-persistence screen of 
Willemite. This phosphor emits a green light under- 
direct electron bombardment. Special phosphors have 
been developed to give other colors. The most im- 
portant of these is the P7 screen, which is a cascade 
screen consisting of a short-persistence blue, the light 
from which is used to excite a long-persistence yellow. 





Fig. 18—A PPI and a B-scope with indications in each 
of the same target area. 


Such long-persistence screens retain the image for a 
considerable length of time after excitation. This is 
particularly desirable in radar in which complete 360- 
degree scanning may take place every 10 seconds, the 
image pattern not changing appreciably during this 
interval. Obviously, the presentation must be such that 
undesirable overlap does not occur. 

The average radar equipment is provided with a plan 
position indicator (PPI) in which the trace, represent- 
ing range, is made to move radially outward from the 
center of the tube, the direction of the beam on the face 
of the tube being synchronized with the direction of the 
radar scanner. With 360-degree scanning every 5 to 10 
seconds, and without any overlap of the image, the P7 
screen is used exclusively. Another extensively used 
type of scan is known as the B-scan and may be con- 
sidered as a distorted sector of the PPI scan. Such + 
scan provides good angular discrimination for short 
ranges. These types are illustrated in Fig. 18. 


New Electrical Conductor Tests Planned 


Some 200 technical meetings featured the American Society 
for Testing Materials’ committee week held in Pittsburgh dur- 
ing February 25 to March 1. Stemming out of these meetings 
a substantial number of new tentative specifications and tests 
will be referred to the society. In addition, a number of im- 
portant revisions will be recommended. 

At an earlier meeting held in New York, Committee B-1 on 
Materials for Electrical Conductors established a study group 
to. plan for an enlarged scope of committee work. Where 
formerly the committee limited its work to copper and copper- 
alloy wires, its functions will now include all of the common 
materials used for electrical conductors. 

Subcommittee groups are at work studying the’ necessity of 
changes in parts of the present specifications. Reports have 
been submitted incorporating recommendations for methods of 
tests for determining the actual areas of cross section of finished 
stranded conductors, changes necessary in Specifications 
B 193-45T, Tests for Resistivity of Copper and Copper Alloy 


“Conductors to correlate them with other specifications of edge- 


wise bend testing equipment for soft rectangular and square 
copper wire, and separate methods of tests for some of the B-1 
Specifications. 
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send for this 
slide-rule on product identification 











INVESTIGATE THE 





NEW DEVELOPMENTS IN 


MEYERCORD DECAL NAMEPLATES 


Don’t let unusual surfaces deprive your 
product of the smarter effect and lower cost 
of Decal nameplate identifications. Send for 
Meyercord’s new Nameplate Selector and 
see how scientifically produced Decal name- 
plates can take the toughest surfaces in their 
stride. There’s a Meyercord Decal for every 
surface, from standard Kwik-Ways to highly 
specialized types resistant to acid, abrasion, 
temperature extremes, moisture—for appli- 


Bring the Boys Home... with Vietory Bonds! 


cation on any shape or kind of commercial 
surface. No rivets, bolts or screws required. 
They can be produced in any size, design or 
number of colors. And they last. 

Let the new Meyercord Decal Selector 
help you specify the right Decal for product 
trademarks, instructions, patent data or dia- 
grams. It’s another Meyercord service that 
is yours on request. Write for one today. The 
supply is limited. Address’Dept. 7-4 








THE MEYERCORD CO. 


World's Largest Decalcomania Manufacturers tite, 
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Self-plugging Cherry 
Blind Rivets. The stem of 
this rivet remains in the shank 
after installation, giving the 
same strength characteristics 





Regular Hollow Pull-through Hol- 
Cherry Blind Riv- low Cherry Blind 


as a solid rivet. Available in ets available inbrass, Rivets available in 
brass, AlI7ST and 56S alum- steel, AI7ST and 56S brass, steeland Al7ST 
inum alloys, aluminum alloys. aluminum alloy. 
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Cherry Blind Rivets in brass and steel have been added as 
standard items to our original line of aluminum rivets. 

This expansion of the Cherry Rivet line has been made 
in answer to demands from many industries requiring a 
blind rivet in either brass or steel, having the same installa- 
tion advantages of aluminum alloy Cherry Blind Rivets. 

These new rivets have the same design as the aluminum 
rivets and are applied with the same pneumatic or man- 
vally-operated guns. They are installed by one operator 
working from one side of the job. They have generous tol- 
erance in hole size and material thickness, unusually broad 
shank expansion and high clinching action—the same char- 
acteristics which have made the aluminum Cherry Blind 
Rivets so successful. 

The three standard types of Cherry Rivets shown above 
are made in several head styles and grip lengths. Stand- 
ard diameters are 1/8”, 5/32”, 3/16”, 7/32”, 1/4” and 
9/32”. Special head styles and grip 
lengths are made to order. 





For more details, get 
your copy of Manual 
D-45, free on request 


from your jobber or < 
from the Cherry Rivet * G-40 Pneumatic Gun G-35 Manval Gun 


Co., Dept. A-118, 231 The same Cherry Rivet Guns will install brass, stee! or alumi- 
Winston Street, Los nymrivets. Pneumatic and’hand-operated guns in several types 
Angeles 13, Calif. to méet particular requirements are small, light, easy to handle. 





CHERRY RIVETS, THEIR MANUFACTURE @ APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & PENDING 
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Development of Polystyrene Capacitors 
(Continued from page 148) _ 





completion, each capacitor is subjected to several tem- 
perature cycles from 70 to 150 F, which removes any 
strains set up in the units by the assembly operations. 
In final inspection, in addition to the usual capacitor 
tests for dielectric strength, insulation resistance, and 
capacitance, these capacitors are also checked for tem- 
perature coefficient of capacitance, dielectric absorption, 
and stability of capacitance. In this way it is made cer- 
tain that the capacitor will function satisfactorily under 
the exacting service conditions required. 

How these polystyrene capacitors compare with mica 
and paper capacitors in their characteristics is shown 
in the accompanying illustrations. Fig. 1 shows the 
insulation resistance of polystyrene capacitors over the 
important temperature range, and for comparison, that 
of high-grade paper and mica capacitors is shown as 
well. The polystyrene capacitor is about fifty times 
higher in insulation resistance at room temperatures 
than paper or mica capacitors, which is a very desirable 
feature for many applications. Fig. 2 shows the change 
in capacitance with temperature, and Fig. 3 shows the 
aging, that is the change in room temperature capaci- 
tance when the capacitor is subjected to a number of 
temperature cycles. The corresponding characteristics 
of typical wax-impregnated silvered mica and paper 
capacitors are shown on both these charts for compari- 
son. Table I gives the comparison of the residual charge 
of mica, paper, and polystyrene capacitors. The numeri- 
cal values in this table are in arbitrary units based on a 
special test circuit developed for measuring the relative 
residual charge. It will be noticed that only in tem- 
perature coefficient are the polystyrene capacitors in- 
ferior to mica capacitors. 

Many thousands of these capacitors have been used 
in war projects involving timing circuits or d-c ampli- 
fiers. They have materially aided in securing the high 
accuracy attained in the various computers developed 
by the Laboratories. 

The cricital shortage of mica during the war years 
focused attention on the need for developing a series of 
polystyrene capacitors to replace mica capacitors in the 
filters and networks for the telephone systems being 
manufactured by the Western Electric Company for 
the armed services as well as for the telephone plant. 
One additional requirement is added to those discussed 
previously: the capacitor must have very low a-c losses 
over the operating frequency range. Polystyrene itself 
fortunately has as low a loss as the finest grades of 
mica, and it was therefore necessary only to arrive at 
a design of capacitor that would realize the inherent 
low loss of the material without sacrificing the desirable 
stability properties of the designs already developed. 

Since these capacitors were to be used in place of the 
mica capacitors employed heretofore, they had to be 
mechanically as well as electrically interchangeable with 
them. Because of the lower dielectric constant of poly- 
styrene as compared to mica, the polystyrene condenser 
unit is larger for a given capacity. Fortunately there 
was sufficient space in the containers to permit using 
the larger polystyrene units in the designs. 

A flat construction of the extended-foil type is em- 
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Warn its remarkably easy and exact 
control of smooth oil-hydraulic power— 
in amazingly rugged and compact form— 


MULTIPREsS continues to cut costs, boost _ 


output and improve quality on production 
jobs of every sort. 

MuttiPrEss is shown above in action 
at the Universal Castings Corporation 
(Capaco Process) in Chicago, where it 
is specially tooled to clean plaster-molded 
aluminum, brass and bronze castings. The 
close tolerances and smooth finish of these 
castings emphasize the need for precision 
in the cleaning operation. The firm re- 
ports that these MULTIPRESs units have 
brought marked savings in their cleaning 
department. 

MULTIPRESS users in many other fields 
have cited facts and~ figures showing 
greatly reduced “down time” for main- 


tenance and tooling setups . . . drastic 
reduction of noise . . . lowered fatigue for 
operators . . . increased safety . . . lower 
initial tooling investment . , . important 
savings in floor space ... . and other pro- 
duction advantages. 

A wide choice of models in 4, 6, and 8 
ton capacities, with either manual or 
automatic cycling controls, offer an ex- 
ceptionally wide range of Multipress ram 
actions, Standard accessories for further 
Multipress adaptability include straight- 
ening fixtures, extension tables, bolster 
plates, indexing tables—and the sensa- 
tional new Vibratory Ram Action, pro- 
viding short, uniform, closely regulative 
strokes at frequencies up to 500 per 
minute! 

Write today for latest complete details 
on MULTIPREsS. 


THEDENISON ENGINEERING COMPANY 
1199 Dublin Road, Columbus 16, Ohio 
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SEND FOR LOAD-VEYOR 


























A MAGIC CARPET 
FOR INDUSTRY 


MANUAL No. 1004MH 


Load - Veyors combine great 
strength and light weight. Ex- 
clusive Market Forge features 
.. + grid construction supports 
ball bearing rollers on both 
sides . . . hardened inner and 
outer ball bearing races min- 
imize wear . . . Load-Veyors 
may be used on either side. . . 
rails on reverse side provide for 
safe conveyance of small 
packages. : 

A— One man can eas 

ily handle $8-pound 10 

B— Rigid or portable foot section. 
adjustable stands. 


Write for name 
of nearest indus- 
trial distributor 
whe stocks this 


equipment. 


C — Full line of curves, guard rails 
and accessories available. 


MARKET FORGE COMPANY. 84 GARVEY ST., EVERETT 49, MASS 
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ployed, that is, each foil extends from one end of the 
winding, and contact is made to the extended foils over 
the entire area. For their intended application, one of 
the important characteristics of these capacitors is a 
high Q, which is the ratio of reactance to resistance. 
Values of Q for one of these polystyrene capacitors and 
also for a high-grade mica capacitor designed for use 
in carrier filters and networks are shown in Fig. 4. It 
will be noticed that the polystyrene capacitance is much 
superior to the mica capacitor, particularly at the lower 
frequencies. The stability of this type of capacitor when 
subjected to temperature cycles is shown in Fig. 5, to- 
gether with that of mica and paper capacitors designed 
for use in filters and networks. For these curves, the 
temperature cycle is not as wide as that of Fig. 3, since 
these capacitors are intended for use in buildings. 

Although started primarily as a wartime mica con- 
servation measure, these latter types did not get into 
production before the end of the war. The mica supply 
situation eased sufficiently—in part through another 
Laboratories development—so that these substitute 
measures were deferred in favor of more pressing work. 
Since these polystyrene capacitors give promise of being 
less expensive than their predecessors, however, 
it is likely that they will find some future application 
in filters and networks for carrier systems. 





Before Specifying Magnesium Study 


the Processing Techniques 
(Continued from page 137) 





machinery which may produce fine particles of metal 
that might continuously settle on the magnesium alloys. 

Handling of the metal should be avoided as much as 
possible until ready for use. If the weather is hot and 
the workers are prone to perspire excessively, gloves 
should be used. During intra-plant transportation, 
magnesium sheets should not be allowed to slide back 
and forth over each other; otherwise, dark areas will 
appear from fretting corrosion which may be the cause 
of later rejections. Considerable sums of money may 
be lost by failure to observe these few simple rules in 
storing of metals. 

In order to prevent excessive tearing of the edges of 
sheet during blanking and shearing, it is necessary that 
machines be set up with much closer tolerances than 
those for other alloys. Magnesium plates, thicker than 
¥% in., should be sawed rather than sheared and im- 
proved conditions can be obtained by hot shearing. The 
temperature which the alloys can be held to during this 
operation and subsequent ones depends upon the com- 
position of the alloy and its temper. This information 
can be obtained from any of the reliable magnesium 
companies. Edges which are not. smooth should be de- 
burred. This is necessary in order to prevent trapping 
of corrosive substances and notch failure. The smoother 
the surfaces, the greater the corrosion resistance. The 
same holds true in blanking and punching operations as 
in shearing. 

The greatest danger involved in lowering the corro- 
sion resistance of magnesium alloys during forming 
operations is from the embedding of dissimilar metals 
in the surface of the alloy or the burning of oils, or- 
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Light in weight, high in dielectric strength 
and moisture-resistance . . . this ‘‘cat-head”’ is a 
good example of Taylor’s specialized service to 
the electrical industry. In addition to its com- 
bination of desired electrical properties, Taylor 
Fibre is fast in production... and accurate in 
dimensions on any production process. The 
“‘cat-head,”’ for instance, is rough-sawed from 
pressed sheets, then precision-shaved in produc- 
tion runs toSquare D Company’s specifications. 
Whatever your problem, our engineers 

will gladly tell you, without obligation, ex- 
actly what Taylor Laminated Plastics can 
contribute to its solution. Write us today, 
sending sketch or blueprint... or out- 
lining the characteristics you have in mind. 


EBRE COMPANY 


TATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE-Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNA. Offices in Principal Cities Pacific Coast Plant: LA VERNE, CAL. 
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Electrical Insulating Papers 


OTTRELL Insulating Papers are tough yet 
flexible; and high in dielectric and heat 
Available types include: 


COPACO COPAREX-S 
100% RAG 100% RAG 


First two guaranteed 300 volts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thickness .005, .007, .010, .015, .020, .025, .030 
Mfd. in Standard 30’x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x2” to 30” width. 


Submit Your Insulatin 
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Paper Problems 


Both Old and New to COTTRELL Engineers 





DONGAN ELECTRIC MFG. COMPANY 
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. SAMPLES 
COTTRELL PAPER COMPANY, Inc. ON REQUEST 


Fall River, Massachusetts 
Factory: Rock City Falls, N. Y. 
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RECONVERSION 





Made in 50 and 60 cy.— 
460 /230 primary— 
115 secondary 





Power 
Circuit 
Transformers 


Dongan Transformers speed 
up reconversion by eliminat- 


ing the necessity of installing 
individual’ circuits for the 
lighting and operating of 
each machine tool. They're 


safer, too—because they in- — 


sure a completely isolated 
circuit. 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 
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ganic and chemical coatings into their surface which 
makes it practically impossible to clean and finish them 
economically or satisfactorily. In order to prevent such 
conditions, all forming tools should be kept thoroughly 
cleaned of dissimilar metal particles. Chemical treat- 
ments and corrosion-inhibiting oils should be removed 
prior to the hot-forming operation if temperatures above 
400 F are to be used. This will eliminate the danger of 
finishes being burned into the surface. Graphite which 
may be used as a drawing lubricant must be completely 
removed as soon after the forming operation as possible. 
The graphite is strongly cathodic to the magnesium 
alloy and if left in contact in the presence of moisture, 
will cause galvanic corrosion. During the operation of 
removal of graphite by immersion in a solution, the 
parts must not be left in the solution too long or gal- 
vanic action will be set up which may result in pitting. 
It is suggested that hand-brushing be resorted to rather 
than prolonged chemical cleaning. A 20-per cent 


chromic acid and 2-per cent calcium nitrate solution 


(room temperature) is very effective in removing the 
graphite and cleaning up the magnesium alloy after 
forming operations, providing the foregoing precau- 
tions are observed. 


MACHINING AND JOINING 


Dry machining is usually employed with magnesium 


| alloys because of their high machineability. This elim- 


inates most of the troubles which are encountered when 
having to select suitable cutting fluids. However, if 
rapid machining is being done it may be necessary to 
use a coolant. There are a number of low-viscosity 
mineral oils which are satisfactory for this purpose. 
Dow recommends a fluid with properties shown in Table 
III. 

Magnesium alloys are noted for their ability to take 
an unusually fine finish. No grinding is necessary to 


| accomplish this, provided average machining practices 


are observed. This fine finish, however, can be easily 
marred by dissimilar metal particles being forced into 
the surface. Again, good housekeeping is important in 
order to take full advantage of the attributes of the 
light alloy. 

Joining of magnesium may be accomplished by rivet- 
ing, welding, bolting, or by metal adhesives. Each 
method has its own particular advantages and disad- 
vantages. 

If the parts are to be riveted, the magnesium should, 
if possible, be completely finished with the exception 
of the final paint coats prior to riveting. Aluminum al- 
loy must be used entirely in riveting of magnesium, and 
considerable attention paid to the selection of the cor- 
rect type. Thousands of tests conducted in laboratories 
all over the United States have proven 56S aluminum 
alloy to be the most suitable for riveting all magnesium 
alloys. AI7S, 17S, or 24S should not be used unless 
absolutely necessary and then only if inserted with 
thick, wet zinc chromate primer or a suitable equivalent. 
Hard-driven rivets such as Al7S-T if used in conjunc- 
tion with magnesium sheet may cause over-stressing of 
the metal around the hole with resultant splitting. 

All bolts that are made of any alloy other than alum- 
inum or magnesium should be either zinc- or cadmium- 
plated in order to minimize, galvanic corrosion. If 
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ANY manufacturers have solved their frac- 

tional-horsepower motor brush problems 
for their new appliances simply by putting it up 
to National Carbon Company’s brush-testing labo- 
ratory. 


We invite you to do the same! This will relieve 
you of making countless and costly “elimination 
tests.” And it will assure application of the most 
suitable brush grade for your motor. 


You can rely on this service because National 
Carbon has been working out brush problems of 
every conceivable type for over 50 years. In addi- 
tion, National Carbon’s modern laboratory for 
testing fractional-horsepower motor brushes is 
equipped with the latesc in test facilities, and is 
staffed by experts. 


Moreover, your tests will be run as you 
would run them yourself — under your own 
specified load, ¢ycle, and other operating 
conditions. 


Accept this invitation! It can mean better per- 
formance for your appliances. Send in your motors 
—tests will be made promptly. Naturally, there is 


’ no obligation. 


If you wish more information on these tests, get 
in touch with our nearest Division Office. 





Here is the modern laboratory where your brush 
problem can be solved quickly, correctly...at a ° 
big saving in trouble for you! 


The word “National” is a registered trade-mark of , 
Unit of Union Carbide [ig and Carbon Corporation 
GENERAL OFFICES: 30 East 42nd Street, New York 17, N. Y. 
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DIVISION SALES OFFICES: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 









SIMPLEX MODEL C-20A CUTTER 


Replaceable %e” shear blades can be re- 
ground to insure long life. 
Sturdy construction for heavy duty. 
Foot-pedal operated. 
Overall size 334” x 10” x 6”. 
Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO. MANUFACTURING co. 


SIMPLEX WIRE TRIPPERS AND CUTTERS 
soos © Dis © STAMPINGS °* SPADE BOLTS 


@ For cutting insulated wires, cables and 
insulation materials. 

© Will cut many wires at one time. 

@ Capacity up to 1” round, or 3” flat insula- 
tion or ribbon stock. 

@ Equipped with combination wire guide 
and safeguard. 

@ High grade tool-steel shear blades always 
engaged. 
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) Other important features include: 
1. Compensated for ambient tempero- 
ture changes from —40° to 110°F. 

_ 2. Contact ratings up to 115V-10a AC. 


= 3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. Explosion-proof. 
4. Octal radio base permits 
easy replacement. 


5. Compact, light, rugged, 


inexpensive. 


: 6. Circuits available: SPST 
Normally Open; SPST Nor- 


ora mally Closed. 
’ WHAT'S YOUR PROBLEM? 
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mend Descriptive 
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washers are used under the heads of the nuts and bolts, 
they should be made of aluminum alloys, such as 52S; 
but if they are cadmium- or zinc-plated, it is recom- 
mended for severe corrosive conditions that an ethocel 
(plastic) washer be inserted between the magnesium 
sheet and the plated steel washer. For maximum pro- 
tection, the bolts should be inserted with thick, wet 
zinc chromate primer. 

Welding of magnesium may be done either by heli- 
arc, torch, or electrical resistances. Of the three, the 
heli-arc method presents the least difficulty from a cor- 
rosion standpoint as no flux or contact electrodes are 
used in the operation. Parts which are torch-welded 
must have the flux removed immediately after the weld- 
ing operation. This can be accomplished by immersion 
of the parts in boiling water for 30 minutes, followed 
by a 5- to 10-minute cleaning in 10-20-per cent chromic 
acid and 2-per cent calcium-nitrate solution held at room 
temperature. It may be necessary to scrub the weld 
with a brush during the cleaning operation. The parts 
should then be thoroughly rinsed and immediately dried. 

Magnesium alloys, with the exception of M or M-clad 
materials, must be stress-relieved after welding. This 
stress-relieving is one of the most important parts of the 
processing of magnesium welds and must be strictly 
adhered to. Otherwise, stress-corrosion cracking is 
bound to occur. 

The design of the weld structure should be such 
that it is impossible to trap any of the flux within the 
weld joint. Flux, if trapped, would soon cause soft 
spots or localized corrosion of the part. 


SPOT WELDING 


Magnesium alloys are very adaptable to spot welding. 
Primary precautions are to clean the metal thoroughly 
prior to the welding operation and to keep the electrode 
clean in order to minimize electrode pick-up which may 
result in galvanic corrosion. So far, the author has 
found that a two-solution cleaning operation prior to 
spot welding is the most satisfactory and consists of the 
following : 

Five-minute cleaning in 5-per cent sodium hydroxide 
at 150 F; 

Rinse in cold water and then immerse in 20-per cent 
chromic acid at a temperature of 150 F for 10-20 min- 
utes, following which the part is thoroughly rinsed and 
then died by an air blast. 

This particular method of cleaning produces a low 
surface-resistance and at the same time, causes a slight 
passivity of the metal which enables the parts to be held 
for a much longer time prior to spot welding than can 
be done after mechanical cleaning. Then too, the cor- 
rosion resistance of the metal is much higher. Some- 
times, if particular attention is not paid to the spot 
welding so that the electrode pick-up is not kept at a 
minimum, it is necessary to burnish the spot-weld but- 
tons in order to remove the excess copper. Spot-weld 
assemblies should be finished as soon as possible after 
welding. 

Adhesives which are satisfactory for joining of mag- 
nesium alloys can be obtained from several reliable com- 


‘panies. The adhesives are in general sufficient protec- 


tion against corrosion at the lap joint; however, under 
severe corrosive conditions, tests should be conducted 
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Pedigree laboratory tech- 
nicians collaborate with 
the industry's leading 


engineers, formulating 


specialized Pedigree In- 


sulating Varnishes to meet 
‘the requirements of latest 


Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 















Controlled Power 


for Timing Devices 


You want controlled power—consistent 
power—for time controls and time 
switches. Power that is measured evenly 
with every electric impulse, giving utmost 
accuracy and reliability to the carefully 
geared machines you build. You get this 
power with 


SVG WOK! 


TIMING MOTORS 


AND 


TIME MACHINES 


These power units are built to take it— 
with oil-impregnated double bearings, 
brass gears, hardened steel shafts—and a 
reputation for customer satisfaction that 
dates a quarter of a century. 


SYNCHRON synchronous motors are 
small—only 234” by 15/16”—with power 
to pull 8 oz. direct load continuously at 
1 RPM. This time-tested motor powers 
the SYNCHRON Time Machine, a com- 
pact little “timer” with a proved record 
for sustained accuracy and reliable service 
under all types of working conditions. 
For complete details, write 


Hansen Manufacturing Co., Inc. 


Princeton 3, Indiana 





| prior to the selection of any adhesive as a means of 


joining magnesium alloys in order to determine the 
effect of the adhesive upon the magnesium. 

Solders for magnesium alloys have been developed 
by and can be obtained from the metal producers. 


| These solders are composed of cadmium, zinc, and tin. 


If the surfaces are cleaned to a bright metallic finish, 
soldering can be accomplished without the use of any 
flux ; in fact, the use of flux is not recommended. After 
soldering, the parts should be protected by a suitable 
finish as soon as possible. 


FINISHING 


The flow chart, Figure 3, shows that the last oper- 
ation prior to storing or assemblying is finishing. This 
sequence is followed in order that all the dissimilar 
metals, body fluid, and other corrosive substances can 
be entirely removed and a continuous protective film 
applied to the magnesium surface in order to prevent 
corrosion during service. In the anodic process for 
applying a protective film to magnesium alloy, the final 


| operation prior to storing and immediately after the 


anodic coating has been applied is also a dip seal of 
zinc-chromate primer. This primer completely seals 
the anodic coating and prevents perspiration and other 
corrosive agents from coming in contact with the sur- 
face of the magnesium alloy during subsequent hand- 
ling, storing, and assemblying. Additional spray coats 
of zinc-chromate primer may be applied as needed after 
the dip coat. 

The necessity of sealing the finished product against 
corrosion is becoming more widely recognized. This 
is exemplified in the procedure used in a large plant 
where the possibility of damaging effects of the cor- 
rosive acids from perspiring hands during assembly of 
new connecting rods is overcome by subsequent clean- 
ing and lacquering after completion of the connecting 
rod. 


ASSEMBLY 


The magnesium parts should be assembled with as 
little dissimilar-metal contact as possible. This tends 
to minimize one of the greatest hazards involved in the 
use of magnesium assemblies. Parts should be formed 
to fit and not forced into place, which would result in 
the formation of high-stressed areas and, finally, stress 
corrosion on all magnesium alloys with the exception 
of M or M-clad. All recesses should be provided with 


| adequate drainage so that salts cannot collect. Fabrics 


which absorb and hold water readily should be avoided 


| in assemblies; otherwise, water and chemical corrosion 


will occur. Liberal use of zinc-chromate paste or thick, 
wet zinc-chromate primer is recommended between all 
dissimilar metals that are in contact with magnesium. 
The completed assembly should be touched up with 
zinc-chromate primer and the final finish coats of paint 
applied. If aluminized lacquer is used, Du Pont’s No. 
1234 is recommended. All drillings, filings, etc., of dis- 
similar metal and magnesium should be blown off the 
surface of magnesium alloys during assemblying. 

As with all other structural metals, parts made from 
magnesium alloys must be properly processed if maxi- 
mum service life is desired. 
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NELSON STUD WELDING 
ADVANTAGES STAND OUT... 


THE fact that NELSON Stud Welding provides a 
means of attaching studs without drilling or punch- 
ing holes, tapping, or hand welding, offers import- 
ant advantages that become apparent even in the 
“sketch” stage of design. 

For example, in the welded steel cable distribution 
box sketched above, NELSON studs eliminated 
the drilling of 32 holes through 
the casing —and thus eliminat- 
ed 32 chances for leaks in the 
vapor-and-oil-tight enclosure. 


On literally thousands of appli- 
cations, NELSON Stud Weld- 


ing can offer substantial savings 


229 





APRIL 1946 


OTHER NELSON FLUX-FILLED STUDS 


oP ® 


METAL LATH HOOK 


in time and money at every step, from design to 
finished product. The wide range of stud types and 
sizes available, the speed of automatic stud weld- 
ing (100 to 200 studs per hour can be installed 
with the fully-portable manual stud welder; at the 
rate of 20 or more studs per minute with produc- 
tion types), and the versatility of the NELSON 
method make it a fruitful subject to investigate 


now. Full details on request. 


NELSON SALES CORPORATION 


2689 TOLEDO AVENUE 
LORAIN, GQHIO 


Representing 
Nelson Stud Welding Nelson Specialty Welding 
Corporation \ / Equipment Corporation 


Lorain, Ohio - San Leandro, Calif. 
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Kester has the 
CMa, 
maa ANY I) 


e You can always get the right flux, from Kester. ... 
a flux you know will properly clean, prevent oxida- 
tion, make way for a tight bond that will resist shock, 
vibration or bending as desired, and eliminate sol- 
dering failures. 


e During Kester’s 47 years of experience, hundreds 
of Kester flux formulas have been time-tested in lab- 
oratory and industry, to establish exact specifications 
for every flux need. Among them is the ideal flux 
formula for you. 


@ Write us, and Kester engineers will consult with 
you, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Ave., Chicago 39, Illinois 






— a Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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Electronic Calculating Machine 


Is a Giant of Precision 
(Continued from page 144) 


lems be handled in a practical manner, but more accurate 
data on specific materials can be obtained through 
analyses of what happens when test specimens fail. 

The control elements of the ENIAC include the 
initiating unit, concerned mainly with starting and 
stopping the ENIAC, and the cycling unit which gener- 
ates the fundamental signals used in the ENIAC. Since 
the ENIAC contains a number of trunk circuits and 
because all units are synchronized by permanent elec- 
trical connections with the cycling unit. operations be- 
tween pairs of ENIAC units can be carried out simul- 
taneously. The cycling unit contains an ascillator which 
generates electrical impulses at the rate of 100,000 per 
second, each pulse having a duration of two micro- 
seconds (millionths of a second). These pulses are fed 
into a 20-position electronic stepping switch or “count- 
er,” which enables the cycling unit to put out a special 
impulse or “program pulse” at every 20th pulse of the 
“clock” (oscillator) and a train of other fundamental 
pulses during the interval between program pulses. The 
program pulses form the basis of the programming sys- 
tem and set off the beginning and end of the addition cy- 
cles which are the basic arithmetical intervals of the ma- 
chine. The addition cycles thus are repeated at 1/20 of 
the “clock” rate or at the rate of 5000 per second. The 
addition cycle or addition time, 1/5000 of a second or 
200 micro seconds, is so named because one such cycle is 
required to complete an addition. 

The designers of the ENIAC speak of it as a “digital” 
or “discrete” variable computing machine, as opposed 
to the “continuous variable” type of machine, of which 
the differential analyzer is an outstanding example. The 
latter are devices that can handle only a restricted class 
of problems. But it was the experience of the sponsors 
of the ENIAC that modern physical problems could no 
longer be handled adequately by existing types of cal- 
culators. 

Cost estimates of the ENIAC run to about $400,000. 
This includes all research and development work ; future 
machines of this type could be produced much more 
cheaply. 

Sponsors of the ENIAC point out that it can carry 
out numerous “logical” operations but that it cannot do 
creative thinking. The mathematician, physicist, or en- 
gineer is still needed—in fact, more than ever, to analyze 
the problem mathematically and set up the sequence of 
operations in the machine. 


For “exceptionally meritorius conduct in the performance of 
outstanding services” the following Navy awards have been 
presented to members of the Radio Corp. of America: Legion 
of Merit to Commander Arthur F. Van Dyck, USNR, as- 
sistant to Dr. Charles B. Jolliffe, executive vice-president in 
charge of RCA Laboratories Division, Princeton, N. J., in 
recognition of his work while Officer-in-Charge of Naviga- 
tional Aids; Medal for Merit to Frank M. Folsom, executive 
vice-president in charge of the RCA Victor Division, Camden, 
N. J., in recognition of his work as Chief of the Procurement 
Branch of the Navy Department’s Office of Procurement and 
Material. 
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@Cunife magnets are drawn or cut 
to shape from wire which is so flexible 
that it can be formed into a coil 
spring. Cunife can also be flattened 
to make thin, narrow shapes. It is 
particularly good in the production of 
small magnets. 
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@Cunico magnets are made in rod, 
strip, or wire forms. The simple and 
intricate magnet designs shown above 
were punched from cunico strip. One of 
the applications of this material has 
been in the making of laminated rotors 
for small generators by stamping 
cut thin laminations from cunico strip. 
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One of the best properties of sil- 






ENERAL ELECTRIC announces these four new 
permanent magnet materials which offer new 
physical properties and permit flexibility in the design 
of your magnets. . . each has characteristics important 
to the industrial designer. 

For example, until recently it was believed that 
pliant, permanent magnet alloys were low in magnetic 
energy. The new cunife and cunico, however, are amaz- 
ingly ductile and malleable, and stil] they retain their 
high magnetic energy. 

Silmanal and vectolite, on the other hand, have 
the ability to withstand strong magnetic fields without 
becoming demagnetized. Their industrial applications 
are specialized. For example, vectolite can be used in 
aircraft instruments because of its light weight and in 






high frequency magnetic fields. Silmanal can be used 
in ifistruments which measure the strength of perma- 
nent magnets, and in battery voltages and other devices 
where strong demagnetizing fields may be present. 
In addition, General Electric is continuing its 






manal is its ability to resist demag- 
netization. Applications of silmanal 
magnets have been found in test 
equipment, polarity indicators, high 
current relays where snap action 
is desired, and in general, wherever 
extremely large demagnetizing in- 
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development of alnico. We have available for you 
magnets of alnico 1, 2, 3, 4, 5—and now alnico 12, 
a new grade containing titanium. It is particularly 
good for applications where high coercive force and - 
substantial flux are required. Alnico 12 has higher = 
residual induction and lower coersive force than Ld * Pe 
silmanal. ‘ ir cs 
Why not let us help you with your magnet require- = —- 
ments or problems? Write for Bulletin GES-3337A. 
Apparatus Dept., General Electric Co., Schenectady 5, N.Y. 


MAKE G.E. YOUR HEADQUARTERS 
FOR PERMANENT MAGNET MATERIALS 
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@Vectolite is a high-resistivity, light- 
weight material made from iron and 
cobalt oxides. Vectolite magnets have 
been used extensively in d-c selsyns, 
in instruments requiring moving magnet 
rotors, and where magnets are exposed 
to high frequency magnetic fields. 
Lightweight and magnetically stable. 


CUT FELT PARTS 


meeting the 
most exacting specifications 


Gear Plate Oil Pad of Felt 
ee a, tk This intricate Gear Plate Oil 
of our Tool and Die De- Pad is typical of the endless 
partments. ° 

procession of cut Felt parts now 
being shipped, ready for assembly. 

Our cutting shops afford the finest in modern equip- 
ment —the latest techniques for the cutting and 
fabrication of Felt — backed by our vast experience, 
and enriched by the latest advances in Felt technology. 
Neither intricacy of design nor close tolerances present 
a problem to our Tool and Die Departments as special 
tools and dies are constantly being developed. 

Felt samples and technical data furnished immedi- 
ately upon request. 


American Felt 
Com 
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% our product involves a 
astening operation—w 

to wood, metal to metal, fabric 
to fabric, composition to com- 
position, or any combination 
of these—you can slash unit 
costs by increasing production 
volume with high speed 
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one size and style rivet to another. Nearly 
all models clinch grommets, eyelets, staples 
and Dzus fasteners and insert drive screws— 
all automatically. 


FREE FASTENING CLINIC 


/ If your product is small, send us an unfas- 
P tened sample. If it’s large, send a sub-assem- 
bly. We will gladly anal your cootening 
fj problem, recommend the rivet an 
| | Chicago Rivet Automatic Setter needed 
\ and estimate production rates that can 
, set up on the job. 
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American Standards Association 


Broadens Its Scope of Activity 
(Continued from page 120) 


joint conference committee of the ASA and the Com- 
merce Department be set up to promote the wider use 
of voluntary standards and their adoption to the needs 
of the nation in the postwar period. This conference 
committee, he suggests, should cover the entire field of 
standards—scientific, technical and testing aspects, as 
well as economic, marketing and trade consideration of 
the problem. The Secretary also requests that the 
Policy Committee on Standards continue to function as 
an advisory group to him and to the Department. 
(Members of the committee, in addition to Mr. Wilson 
are: Frederick M. Feiker, dean of engineering, George 
Washington University ; Clarence Francis, chairman of 
the board, General Foods Company; Ephraim Freed- 
man, R. H. Macy & Company, Inc.; Frank B. Jewett, 
president, National Academy of Science; William B. 
Warner, president, McCall Corporation; Arthur D. 
Whiteside, president, Dun & Bradstreet, Inc.; R. E. 
Zimmerman, vice-president, U. S. Steel Corp.) 


COONLEY HEADS EXECUTIVE COMMITTEE 


Sparkplug of the broadened field of ASA activity will 
be the newly constituted Executive Committee headed 
by Howard Coonley, and consisting of the following 
committee members: Henry B. Bryans, president of the 
ASA and executive vice-president, Philadelphia Elec- 
tric Company; Frederick R. Lack, vice-president of 
ASA and vice-president Western Electric Company ; 
Clarence L. Collens, chairman of the board, Reliance 
Electric and Engineering Company; George H. Taber, 
Jr., president, Sinclair Refining Company. 

Mr. Coonley is well known as an industrialist, a for- 
mer president of the ASA and of the National Associa- 
tion of Manufacturers, and for his work in simplifica- 
tion and standardization with the War Production 
Board. He has just retired as chairman of the board 
of the Walworth Company and as chairman of the Ad- 
visory Committee of the ASA. He will devote virtually 
full time to directing the ASA development program. 
(A statement from Mr. Coonley, outlining ASA plans, 
appears elsewhere in these pages. ) 

Several important steps have already been taken to 
buttress the new ASA program. First of all, a change 
in the constitution was effected so that the association 
may deal with standards or standardization projects 
whether in the field of industry, engineering, consumer 
goods or in other fields warranting national recognition. 
Contemplated are additions of a consumer group leader, 
a retailer, and a publisher of a national magazine to the 
Board of Directors. Principal consumer-interest groups, 
labor unions, and other related groups are already rep- 
resented on the ASA Advisory Committee on Ultimate 
Consumer Goods. 

According to ASA officials, the association also plans 
to streamline its procedures, although it is emphasized 
that such procedures must necessarily be deliberate to 
maintain their essential democratic principles. Another 
project is the setting up of a judicial board of review. 

From the administrative side, the association plans 
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partners in 


@ So clearly and unmistakably are draftsmen able to express their ideas on 
paper that their drawings have re-shaped the world. Through line, figure and 
symbol, draftsmen define the work to be done by the labor and machines of a 
nation. Assisting them to attain precision and clarity are drafting instruments 
that act almost as living extensions of their own hands...instruments that function 
figuratively as their partners in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have been 
partners, in this sense, in shaping America, in making possible its swift-moving 
highway traffic, its speed in conducting business, its victorious might in war 
.+.90 universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has materialized with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “drafting 
partners’? 

You will find special advantages, for example, in PHOENIX* Tracing Cloth, 
which K & E has made almost “ghost-proof.” Here is a cloth from which you 

can erase either pencil or ink lines without 


= risking untidy “ghosts” on the prints, a 

C reatl ng cloth practically immune to stains from 

perspiration and water. You can even 

soak it in water for ten minutes at a time 

without harm! For. further details about PHOENIX* Tracing Cloth, write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 
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Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


APRIL 1946 


| greatest highways é «+» best known 


calculators 











TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 
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Why a standard motor 
could not solve this requirement 


The voriations in submarine battery voltage cause standard radie generator 
drive motors te fluctuate in speed. Maximum radie and rodar performance is there- 
fore impossible. But, with Bogue “know-how” @ special shockproof d-< moter was 
designed to operate at constant speed, regordiess of battery voltage fluctuations er 
extreme climatic changes. 


Bogue engineers cooperate with progressive ménufecturers te increase the 
efficiency of moter-eperated products. Cali Bogue first. Write for bulletin 60. 


At Special Motor is Mot Necessarily an Expensive Motor 
BOGUE ELECTRIC COMPANY 


110 LOWASAVENUE @ PATERSON 3, N. J. 


Ask about the new Bogue Electronically 
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an expansion of its staff and a substantially larger op- 
erating budget. The budget is expected to reach an an- 
nual rate of $550,000 by the end of this year as against 
the current annual rate of $350,000. 

Every effort will be made to broaden the representa- 
tive character of ASA membership. This will continue 
the trend during the past year when 13 additional na- 
tional organizations joined the ASA, thus lifting the 
membership total to 94. In addition, it is estimated 
that some 500 organizations in various fields cooperate 
actively with the ASA in its work. 

Specifically in the field of electric appliances, the ASA 
has projects lined up in water heaters, roasters, ~flat- 
irons, toasters, and ranges. Committees to study stand- - 
ards for electric flat irons, water heaters and ranges had 
already been set up some time ago, under sponsorship 
of the National Electrical Manufacturers Association, 
and it is expected that work in these directions will now 
receive fresh impetus. 

In summarizing for a press conference the full import 
of the new scope of the ASA Mr. Coonley emphasized 
that business enterprises of this country must take full 
advantage of the opportunity offered. 





Positioning Accuracy with 
Sequenced Electrical Controls 
(Continued from page 118) 





watch its performance through observing the dial in- 
dicator coupled to the positioning limit switches. The 
indicator is more for the psychological effect than for 
any real service to the performance of the machine. 

Referring to Fig. 4, it will be noted that a rocker arm 
transmits motion from the end-measure contact lever 
to the limit-switch contact. For simplicity the ratio is 
1 to 1. The cross-sectional view indicates a toggle 
construction used to protect the lever from damage 
should overtravel be serious. If the end measure pushes 
the contact lever back to the point where the spring- 
backed plunger with slotted head and connecting pin 
are past dead center, the lever is snapped out of the way 
so that it is clear of any interference with the end- 
measure gage. Neither the dial indicator nor the limit 
switch themselves can be damaged by excessive pres- 
sure since contact of the end-measure gage tends to 
relieve this pressure rather than to increase it. 


OVERRUNNING CLUTCH 


Mechanically, the machine is just as ingenious as it 
is electrically. In fact, the success of the positioning 
system largely depended upon the invention of an over- 
running clutch that was operable in either direction. 
This enables the rapid traverse motor to overtake the 
feed drive mechanism in either direction, an objective 
that is not as simple as it sounds inasmuch as the feed 
motor drives the gear train through a worm and wheel 
that is irreversible. 

Fig. 6 shows a cross-sectional view of. part of the 
feed unit in which the overrunning clutch is incor- 
porated. In the central foreground may be seen the 
worm and wormwheel which is driven by a 44—™% hp, 
1200—450 rpm, two-speed motor. To the right, over- 
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Radio Dial windows are a Print- 
loid specialty, and we have made 
millions for the country’s largest 
radio manufacturers. Printloid 
has worked for 
every industry, 

roducing fin 


Fehed products 
as well as sub- 
assemblies. 


MACHINING 


Printloid is ex- 

perienced in pre- 

cision work to— 

.001” in all ma- 

chining and finishing operations. 
Typical of our complete facilities 
is 2% inch through spindle lathe 
capacity for machining. 
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PRINTING AND DIE CUTTING 


Limitless possibilities of print- 
ing, from line cuts to four color 
process printing, are yours at 
Printloid. Die Cutting facili- 
ties range from 
steel rule dies 
to hydraulic 
resses for 
eavy plastic 

sheets. 
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DESIGN AND 
ASSEMBLY 


Printloid ex- 
perts work to 
your specifica- 
tions or execute your original de- 
signs. Displays have been created 
for leading national advertisers. 
Our engineers invite you to con- 
sult them on your problems. 
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PRINTLOID, INC., DEPT. L. 
93 Mercer Street, New York 12, New York 


The new Printloid catalog tells the 


story of complete plastic production un 


der one roof. 


Glossary. Write for your copy 


Includes a useful Plastics 
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We'll Stick to 
Coil Windings 


The pressure of wartime production 
forced many manufacturers into strange 
paths . . . we were fortunate that all of 
our increased facilities could be devoted 
to coil windings. 


Experience has proved to us that superior 
coil windings result only from continuous 
attention to their design and production. 


We are determined that our reputation 
for windings of highest quality . . . a repu- 
tation earned during 29 years of service 
to industry . . . shall be maintained. 


That’s our business and we’re going to 
stick to it. 


COTO-COIL CO., INC. 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE. PROVIDENCE 5, R. I. 


hung from the feed driving shaft may be seen the 
sprocket gear which is connected by a silent chain belt 
to the 14—% hp, 1200—450 rpm, rapid-traverse 
motor. Feed changes are effected through a gear box, 
partially illustrated in Fig. 7, which is connected to 
the feed train through a pin coupling on the worm shaft. 
As can be seen in Fig. 6, the worm wheel is carried on 


| a sleeve between two opposed tapered roller bearings. 


At its left end, this sleeve incorporates an integral 
toothed clutch which normally engages a matching 
toothed sliding clutch member mounted on a splined 





Fig. 5—Control panel with interlocking controls, re- 

lays and master switches. Transformer provides 110 

volts for control circuits. Line voltage may be 220, 
440 or 550 volts, three phase, 60 cycle. 


shaft and held against the former by pressure of a coil 
spring. Within the sleeve on which the wormwheel is 
mounted is another concentric sleeve. At its left end, 
it bears against the inside of the toothed sliding clutch 
member just mentioned and at its right end against a 
toothed cam having 45-deg angular faces. This cam 
engages (with some degree of angular “play’’) another 
toothed cam member driven directly by the traverse- 


| motor sprocket. In either direction of rotation of the 


rapid-traverse motor, overrunning of the feed drive is 
obtained by wedge cam action which pushes the inside 
sleeve to the left, disengaging the sliding toothed clutch 
and hence its connection to the feed wormwheel. As 
soon as power to the rapid traverse motor is cut, the 
spring returns the toothed clutch into engagement with 


| the feed drive. 


During the feed drive proper, the rapid-traverse 
motor is turned over while idling since the field is not 
energized. 

’ The remainder of the drive is through a sliding gear 
with tooth clutch faces on either side. Shifting of this 
gear governs the selection of feed to the saddle (left) 
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EATON PERMANENT MOLD 
GRAY IRON CASTINGS 


Lap Absolutely Flat. 
Free from Distortion. 


insure Perfect Seal-Face, due to 
Dense, Homogeneous Structure. 


Provide for Free Machinability. 


Weave a dense, close grained structure, 


freedom from distortion, and perfect finish are 
essential, Eaton Permanent Mold Gray Iron 
Castings fit the specifications exactly. Their free 
machinability insures minimum production cost 


and minimum scrap loss. 


THE EATON PERMANENT MOLD MACHINE IS A 
SYMBOL OF THE QUALITY OF GRAY IRON CASTINGS 
PRODUCED BY THE PERMANENT MOLD PROCESS. 


Millions of Eaton Permanent Mold Gray Iron 
Castings are used annually in the domestic appli- 
ance industries including such critical parts as 
refrigeration valve plates, pistons, connecting 
rods, crankshafts, cylinder blocks, cylinder heads, 
pump bodies, and many others. 

There are undoubtedly parts in your own pro- 
duction which could be made better, by using 
Eaton Permanent Mold Gray Iron Castings. 

A copy of the illustrated booklet, ““The Eaton 
Permanent Mold Process,” explaining the process 
in detail and showing examples of productive 


Permanent Mold Gray Iron Castings will be 


- gladly mailed upon request. 


© 1946, EATON MFG. co. 











Reliable specializes in the design and production of 
springs to high precision standards—springs exactly 
adapted in every detail to the work they must perform. 
Master craftsmanship is applied to every job in our 
plant. Spring users whose demands are distinctly 
above average—who require an uncommon degree of accuracy and 
uniformity—find Reliable spring service most satisfactory. 





We are large volume producers, yet our organization is built so 
that it is easy for you to bring your individual problem directly to 
competent executives, and receive their personal attention. In 
addition to our regular production facilities, we maintain a complete 
small order department. Carefully designed tools reduce the neces- 
sity for time-consuming setups, and large stocks of standard sizes 
of wire speed up delivery. Reliable engineers are fully qualified to 
help you work out technical problems in spring design. Reliable 
Representatives in key cities are always available for preliminary 
engineering and counsel. , 


Consult a Reliable Representative on your requirements. 


Catalog sent on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohie 
Representatives in Principal Cities 


WITTE 


YOU CAN RELY ON 


Keliable Springs 

















or to the spindle head (right). This clutch is governed 
by the hand lever, illustrated in Fig. 7, that has inter- 
locking limit switches which key the push buttons for 
manual control of either the saddle or the spindle head. 
The rest of the saddle-feed drive consists of fixed gears 
carried on ball-bearing-mounted shafts, ultimately driv- 
ing the feed screw which engages two saddle nuts, one 
fixed, the other adjustable. Thrust for the feed screw 
is taken by two opposed tapered roller bearings mounted 
in a single housing. Spindle head feed is through a 
miter gear right-angle drive and spline shaft. 

The feed change gear box illustrated schematically 
in Fig. 7 is interesting in itself. It is composed of four 


Directional, 
fever * 


Fig. 7—Feed change gear box with directional lever at 

left employing limit switches for electrical interlocks. 

Shifting yokes in the gear box are actuated through a 
drum cam. 


shafts with sliding gear clusters on two of them, all 
shafts being ball bearing mounted. The gears are 
shifted by means of a novel drum cam which actuates 
three shifting yokes, two of which may be seen in the 
sketch. The drum itself is connected by double reduc- 
tion gearing to a hand crank which has twelve positions 
on the selector dial plate. Feeds are available from 
0.3 to 14 in. per min., primarily selected from the 
point of view of using the machine as a face miller. 

Fig. 8 illustrates the relative position of the feed and 
rapid traverse motors in the base of the machine. For 
complete accessibility, the rapid traverse motor is 
mounted on a sub-plate on the door. The sub-plate 
permits this motor to be freed sufficiently to remove 
the chain drive so that the door can be opened for full 
view and accessibility of this as well as the feed motor. 
Power lines are brought in through flexible leads, and 
ample clearance is: provided for installation or removal 
of both motors or for making the connections. 

Earlier it was mentioned that there is a cross slide 
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@ Custom rolled aluminum sheet, after careful 


engineering analysis of the fabricating require- 
ments, produces better, more economical stamp- 
ings. If your product calls for metal with the 
strength or hardness of a special alloy ...a non- 
standard gauge... or a non-standard size of sheet 


‘tO prevent waste in stamping, Aluminum Goods 


Manufacturing Company can roll it just that way. 


The great backlog demand from customers 
whom we have served many years is taxing our 
capacity to the limit. When this demand levels off 
to normal, we can extend the services of our 
experienced designers, engineers, chemists, metal- 
lurgists and craftsmen to many new clients. 


@ Spacious Aluminum Rolling 
Mill 

@ Complete Machine Shop and 
Die-Making Facilities 

@ Four Large Fabricating Plants 

@ Wide Range of Stamping 
Presses 

@ Annealing Ovens 

@ Heat Treating Equipment 

@ Welding—Gas and Electric 

@ Complete Finishing Facilities 
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Time saved in preliminary plan- 
ning is directly proportionate to 
efficiencies effected in the blue- 
print stage. By designing-in BAER 
fibre fabrications—whether your 
product is instrument, machine, 
appliance or equipment—the ut- 
most in production stream-lining 
is assured. Further, the inherent 
advantages of the material — 
accurately machined, stamped, 
punched, drilled, milled or sawed 
by BAER craftsmen—adds a full 
measure of dependability under 
varying service conditions. 
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on top of the saddle with movement parallel to the 
spindle axis to provide in-and-out movement of the 
table for retraction and repositioning of the work nec- 
essary for tool changing and checking of machined 
dimensions. To retract the work from the cutting 
position at rapid traverse rate, the operator engages a 
single push button. A second button is pressed to re- 
turn the table to its original position within 0.0002 in. 
The setting of this stop is done by hand through the 
mechanism illustrated in Fig. 9. The setting of the 
stop is done manually and is read on a linear steel scale 
in conjunction with a micrometer dial behind the ball 





Fig. 8—Mounting the rapid traverse positioning motor 
on the door gives ready accessibility to this as well as 
the feed motor shown within the base. 


crank. Through miter gears and a feed screw, the stop 
block is adjusted within a slide inside the saddle. The 
total range of adjustment is 16 in. In the illustration, 
to the left of this adjustment screw, is the power-driven 
feed screw for the platen. Drive is through spur gear- 
ing and a roller chain to a slipping clutch on the motor 
which is ceiling mounted under the saddle. Thus, when 
the platen nut strikes the adjustable stop, the driving 
sprocket slips until the operator releases the push 
button. 

The driving sprocket is carried on a spool mounted 
between two friction clutch faces, one of which is fixed, 
the other movable axially and acted upon by a nest of 
coil springs. A nut carried on a sleeve which is fixed 
to the motor shaft permits adjustment of spring pres- 
sure so as to provide for a variation in torque at which 
the clutch will slip. This arrangement gives the advan- 
tage of stalling the drive against the positive stop with- 
out subjecting the motor to the abuse of a locked rotor 
condition. 

Drive to the spindle head is by silent chain through 
a speed change box incorporating a series of sliding 
cluster gears mounted on spline shafts which are carried 
on ball bearings. The spindle quill is mounted in 
double-opposed, high-precision tapered roller bearings 
at each end, selected for total runout not to exceed 
0.0002 in. The spindle bar is made of nitralloy steel 
and slides in nitralloy liners in the main spindle. All 
gears are of alloy steel, shaved for finish and accuracy. 
The feed gear train for the spindle is mounted on a 
separate panel and can be lifted out of the head slide 
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Designed to provide the maximum in attractiveness and usabil- 
ity, G-E Flamenol Cords are the perfect complement to the 
beauty and utility of traffic appliances and portable lamps. 

Colorful and smooth-textured, they are pleasant to the eye and 
touch. Yet they are strong and capable of withstanding abuse. 
The cord and plug are molded together to form a single construc- 
tion—there can be no strain imposed on the soldered connec- 
tions. Well-nigh indestructible, the cords are not injured by 
exposure to sunlight, flame or moisture. Neither are they affected 
by oils, gasoline, acids or alkalies. 

Here is a cord made to last with the life of your product and 
to match it in color appeal and finish. These are advantages 
which will make your electrical appliance or portable lamp still 
more acceptable to users. Equip your electrical devices with G-E 
Flamenol Cords for greater salability. 

Section Q462-12, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 
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intact. Since it is driven directly off the main spindle, 
it provides for feeds in inches per revolution regardless 
of the particular spindle speed selected. This ranges 
from 0.0011 to 0.012 in. per rev. Instead of using the 
conventional rack and pinion mechanism to feed the 
bar, a bar actuator is employed comprising a feed screw 
and a nut which slides in guides on the spindle-head 
overarm extension at the rear. A lower extension arm 
from the nut engages the bar through two opposed plate 
type ball thrust bearings used in conjunction with a 
plain sleeve bearing. 

Rapid traverse and feed of the spindle bar is not 
subject to automatic positioning control. Reversal ot 
the actuator screw for in and out traverse of the spindle 
is obtained through two pairs of miter gears which 
are engaged alternately by a sliding toothed clutch oper- 
ated by a hand lever through a rack and pinion motion. 
Drive to the miter gears is through a worm and wheel 
and a normally closed, multiple disk clutch. 

For rapid traverse a somewhat different method has 
been used than for the corresponding saddle and head 
slide motions mentioned earlier. In this case a “joy 
stick” arrangement is employed, giving forward and 
reverse feed when thrown to either right or left and 
providing directional rapid traverse when pushed in- 
ward in either feed position. In effect, this is a self- 
protecting device inasmuch as the operator must have 
his hand on the directional selection lever before rapid 
traverse of the spindle can be engaged, thus eliminating 
the possibility of any push button being hit accidentally 
and thus ruining a tool. It is another example of inter- 
locking controls that are worked out both electrically 
and mechanically. 

As in the case of the platen drive motor, power trans- 
mission is by roller chain from a sprocket on the motor, 
except that no slip clutch is employed at the motor shaft. 





Do It Electrically 
with Solenoid-Operated Valves 
(Continued from page 113) 





arranged to be opened manually and to be held open by 
a moderate-size, continuously energized solenoid. They 
close when the solenoid is de-energized and remain 
closed until opened manually. They can be opened and 
held open manually whether or not the solenoid is ener- 
gized, but will remain open only when the solenoid is 
energized. Normally-closed, manual-reset valves oper- 
ate in the reverse manner. 

Solenoid valves for aircraft must resist large forces 
due to the acceleration effects, expressed as a function 
of g. Valve operation may be affected at high altitudes. 
Aside from valves which are normally subject to the 
severe voltage fluctuations while cranking engines, most 
valve-pressure ratings are determined at 75 per cent of 
the nameplate voltage. 

Such valves can be used on airplanes, boats, buses, 
cabin heaters, cars, internal combustion engines, grad- 
ing and construction equipment, hydraulic presses, loco- 
motive and other railway equipment, machine, tools, 
ships, tractors and trucks. 

Free-handle, no-voltage release, manual-reset valves 
for use in power plants, on shipboard, etc., are arranged 
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your radio frequency insulation and industrial ceramic 
problems. Consult with us on the possibilities of using 
STEATITE . ..the material of the future ... TODAY. 


Centzalab 


Division of GLOBE-UNION INC., Milwaukee 


PRODUCERS OF 


APRIL 1946 




















10 


SMALL MOTORS 








for General Purpose 
Applications 


Types—Split Phase, Capacitor, 
Shaded Pole, and Direct Cur- 
rent 

Speeds—1100, 1700, 3400 RPM 

Power—1/80 to 1/20 HP, de- 
pending on speed 

Voltages—up to 440 A.C. and 
250 D.C. 

Frequencies—60, 50, and 25 cycles 

Bases—Solid, Resilient or Flange 

Mountings—Horizontal, Sidewall; Ceiling or Vertical, with 
shaft up or down 

Efficiency—High for such small powers 


OHIO MOTORS INCLUDE 


Split-phase induction to Torque to 100 oz. ft. 

1/3 HP Shaded Pole to 1/30 HP 
Direct Current to 1 HP Synchronous to ¥2 HP 
Capacitor to 2 HP A.C. to D.C. Motor Genera- 
Polyphase to 2 HP ° tors to 500 watts 
Aircraft Motors High to Low Voltage D.C. 
Shell Type to 72 HP Dynamotors up to 300 watts 
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THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland 4, Ohio 
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to be opened manually and are held open by a small 
continuously energized solenoid. They cannot be opened 
or held open, intentionally or otherwise, unless the sole- 
noid is energized, but will close when the solenoid is 
de-energized, independent of the operating handle, 
either when the valve is being opened or is fully open. 

Any amount of friction on the rotary shaft passing 
through the tightly packed stuffing box has no effect 
on the positive closing of the valve in the direction of 
flow under the influence of a strong spring because the 
valve is then disconnected from the shaft. Rotary 
stem valves for steam, maximum temperature 450 F, 


C. B. Hunt & Son, Inc. 





Double-solenoid, two-position, momentary contact, 
high-speed air valve made in three-way and four-way 
actions. 


are useful for other services where particularly rugged 
construction is necessary and bronze heads are not re- 
quired. 

Mechanically latched, electrically tripped valves, 
made in a wide variety of sizes and pressure ratings, 
are provided with an operating mechanism having a 
mechanical latch that may be tripped by a small but 
powerful solenoid which, if desired, may be operated 
from a storage battery. 

Latched-open valves are arranged to be opened manu- 
ally and held open by a latch. They close when current 
is momentarily applied to the solenoid to trip the latch. 
Latched-closed valves are arranged to be closed manu- 
ally and held closed by a latch. They open when current 
is momentarily applied to the solenoid. Standard bodies 
of several types and materials are available. 

The hammer-blow feature is applied to large, latched, 
manual-reset, solenoid-tripped, gas valves wherein the 
closing of the valve is done by a swinging weighted arm 
which falls free for an instant and follows with a force- 
ful hammer blow when the solenoid is de-energized. 

The latched-closed, electrically tripped principle is 
applied to an empty pipe sprinkler system containing a 
solenoid-operated, single-seat, straightway-opening, del- 
uge valve, the latter being opened by thermostats. 

Solenoids operate pilot valves which, in turn, operate 
piston- or diaphragm-operated valves. This relay ac- 
tion, which may be progressive, makes it possible to 
control the flow of large volumes of fluid at various 
degrees of pressure with the expenditure of relatively 
little electrical energy. 

Pilot valves have great usefulness in obtaining auto- 
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This high frequency insulation will not carbonize under arc, 
yet it possesses dielectric properties of the highest order. 
Made entirely of inorganic materials, Mykroy cannot char or 
turn to carbon even when exposed to continuous arcs and Genie cacttens of the tet cheet made et the 

point of exposure to the 50,000 volt are (mag- 
flashovers. nified 10 times) show no trace of damage. 


The sheet of Mykroy in the photo was exposed to a 50,000 
volt arc after which it was sectioned and carefully examined 


for signs of damage. None were found . . . not even the MECHANICAL PROPERTIES* 

, : 3 MODULUS OF RUPTURE 18000-21000psi 
slightest excoriations were present, hence no low resistance HARDNESS 
Mohs Scale 3-4 BHN. BHN 500 K9 Load. 63-74 
paths formed to support breakdown. IMPACT STRENGTH....... ASTM Charpy .34-.41 ft. Ibs. 
; COMPRESSION STRENGTH 
Engineers everywhere are turning more and more to SPECIFIC GRAVITY 75-3. 

THERMAL EXPANSION. .......000006 per Degree Fahr. 
Mykroy because the electrical characteristics of this perfected APPEARANCE Brownish Grey to Light Tan 


ELECTRICAL PROPERTIES* 


DMLECTRIC CONSTANT nnn .n..n.-.cencesccneed 6.5-7 


, - DIELECTRIC STR (%” is M 
shift under any conditions short of actual destruction of the POWER FACTOR 001-.002 (oneets AWS La) 


pind . . *THESE VALUES COVER THE VARIOUS 
material itself. Furthermore Mykroy will not warp—holds its GRADES OF MYKROY 


form permanently—molds to critical dimensions and is im- GRADE 8 Best for low loss requirements. 
P y GRADE 38. Best for low loss combined with high me» 


° ° : : ° chanical strength. 
pervious to gas, oil and water. For more efficient insulation daieds: on. “tae deacmaniea anineaaee 


investigate Mykroy. Write for copies of the latest Mykroy Special formulas compounded for special requirements. 
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glass-bonded ceramic are of the highest order—and do not 
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Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
made. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 

An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 
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Clomp which is riveted Bridge-type internal Famous Spring-Action 
to the plug so that it bracing sections odd contacts will make 
connot move is odjust- greatly to the strength satisfactory contoct at 
able to oll wire sizes of the bokelite case, all times without tom- 
ond offords cbsolvte which con thus with. pering with the 
stroin relief. stond high pressures. blodes . . . 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Parallel ground wire). 
Cot. No. 173G—Same as 173 with .187” ground hole 
thru side of bakelite for use with Blades). 


ideal for use on Extension Lights © Portable Equip- 

ment © Vacuum Cleaners ® Toasters © Electric 
Heaters © Motors ® Heater Cord Sets ® Irons ® 
Medical Equipment @ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines ® Mixers © Testing Equipment and any 
valuable electrical device. 


Write for Catalog: 


Ue Ta aaa ee eS 


INC. 


76-82 Coit Street Irvington 11,N. J 
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matic and remote control of machinery or of flow-in 
pipe lines where periodic changes in operation are nec- 
essary. Thus they open or close ports in timed cycles, 
thereby controlling the flow of fluid to or from process 
equipment, power cylinders or diaphragm motors. 

In piston-controlled valves, the main disk is attached 
to a piston, of larger diameter than the seat, which slides 
freely in a renewable cylinder held in the main body. 
Control is effected by a pilot integral with the piston 
and operated by the solenoid through internal and ex- 
ternal levers. The solenoid is required to open only 


Automatic Switch Co. 





One of the simplest and most compact solenoid valves 
on the market, intended especially for integration into 
machine tool and production machinery designs. 


the small pilot port against the line pressure, after which 
the combined line pressure and solenoid pull lift the 
piston and disk to open the main valve port. 

The de-energizing of the solenoid causes the pilot 
valve to close and full line pressure is supplied to the 
top of the piston to close the valve tightly, this being 
assured by a spring in case of low pressure. Only a 
relatively weak current is required to open the small 
pilot port against the line pressure. 

These general purpose valves handle air, brine, Freon, 
gas, light oil, methyl chloride and a large variety of 
other materials. 

Pilot-controlled, packed-type, solenoid-operated 
valves handle steam, gas and liquids at 400 F with 
bronze bodies and at 600 F with steel bodies. Similar 
valves for water, oil, brine and heavy liquids at 400 F 
are designed particularly for handling hot or cold vis- 
cous liquids which will flow through pipe lines pro- 
viding they do not affect bronze nor contain solid 
particles. Leakage is about 1 per cent with light liq- 
uids. 

Large water valves are opened by permitting water 
to escape through the small solenoid-operated valve to 
the low-pressure side to open the main valve. A second 
energizing of the solenoid closes the small valve which 
permits pressure to accumulate to close the valve. In 
general, however, an attempt to secure low operating 
pressure by means of pressure-reducing valves with the 
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PRODUCT IMPROVEMENT THROUGH 
BRIDGEPORT’S IMPROVED 


PHOSPHOR BRONZE 


© Resilient 


e Dependable Fy 
Lasting wy 


Among the thousands of applications for Bridgeport’s Improved Phosphor 
Bronze are trimmer capacitors used in electronic circuits wherever extremely 
fine adjustment of condenser capacity is required. Here the thin, accurately- 
made phosphor bronze plates must continue to maintain absolutely exact 
spring pressure at all times. 

The functioning of electrical instruments and equipment generally de- 
pends upon the special spring properties of small but vital metal parts. 
Auboush the metal cost of such parts is relatively insignificant compared 
to the cost of the complete mechanism, failure of the part may jeopardize 
the entire installation. 


The limited service life of many well-designed products is generally due 
to premature failure of small but vital parts. ff these were made from more BRASS - COPPER 
suitable alloys, increased service life and dependability would ‘follow. 
Product engineers and designers are carefully scrutinizing and revising their BRONZE . DURONZE 
metal peolienines to make sure that modern copper-base engineering alloys 





Trimmer Capacitors, courtesy The 
Electro Motive Manufacturing 
Company, Willimantic, Conn. 


are not overlooked. CUPRO NICKEL 
Whether you make capacitors, switches, relays, radio or electronic devices, NICKEL SILVER 

or other types of electrical equipment or appliances, we suggest that you 

investigate the possibility of improving your products with Bridgeport’s Rod 

Improved Phosphor Bronze and Duronze Silicon Bronzes and Aluminum . 

Bronzes. Our Technical Service Department is ready to assist you in the Strip 

selection and application of Bridgeport’s modern engineering alloys to your Wire 


particular needs. 


Tubing 
“oie BRIDGEPORT BRASS COMPANY 


Established 1865 +* BRIDGEPORT 2, CONNECTICUT 
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STAR INSULATIONS 


Each With Individual Characteristics 
1. THERMOLAIN 5. No. 921 INSULATION 


A heat-resistant refrac- Can be molded into dif- 
tory insulation. Porous. ficult shapes. Strong, 
Withstands thermal shock. dense, heat-resistant. 


2. LAVOLAIN 6. NU BLAC 


A dense semi-steatite of Wi not soll in sssombly 


. Excellent fer 
high mechanical and di- a 
electric strength. wiring devices or novelties. 


3. COMMERCIAL WHITE 7. HUMIDOLAIN 


A highly porous porcelain, 
Most economical for use suitable for many applica- 
in most applications. 


tions in humidifiers. 
4, VITROLAIN — 
Strong, dense, non-porous, 


Has a very low-less fac- 
tor, making it well suited 
moisture proof. High di- for radio and television 
electric strength. equipment. 
PORC OMPANY 


41 MUIRHEAD AVENUE TRENTON, N. j. 
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Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 
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solenoid-operated valve closed may sometimes result in 
requiring the solenoid valve to operate at full line pres- 
sure. 

Normally-open, solenoid-operated, shut-off valves for 
gasoline lines in aircraft contain a diaphragm-and-pilot 
valve combination which permits uniform operation 
regardless of the pressure in the system. The excess 
capacity of the pilot valve over the bleeder holes in the 
diaphragm assists in opening the valve when the sole- 
noid is de-energized. The valve is unaffected by vibra- 
tion, hydraulic hammer or changes in altitude. 


THREE-WAY, PILOT-CONTROLLED VALVES 


Fundamentally, 3-way solenoid-operated valves com- 
prise a body with two ports and three pipe connections. 
One port is always closed when the other port is open. 
Solenoid-operated means are provided to close simul- 
taneously the open port and open the closed port. Two- 
way, pilot-controlled valves are also used. The greatest 
field of usefulness of these valves is for control from 
distant points. 

When combined with single- or double-acting, pneu- 
matic or hydraulic power cylinders or diaphragm power 
heads, they are excellent means for securing automatic 
and remote control of many machines, such as air, gas 
and refrigerating machines, can-making machinery, con- 
veyor control, foundry molding machines, furnace- and 
oven-door openers, metal-working presses, and tire- 
building and moulding machinery. 

When used as pilots for diaphragm- or piston-oper- 
ated valves, they permit control of larger pipe lines and 
higher pressures than can be obtained through direct- 
acting, solenoid valves. As pilots for diaphragm-oper- 
ated valves, they provide a means of controlling large 
volumes of fluids or gases by delicate, closely regulating 
instruments actuated by temperature, humidity, pres- 
sure, vacuum, time, or change in fluid level. 

The two ports may also be alternately opened and 
closed by standard composition valve disks operated by 
means of a flexible copper bellows with a large number 
of convolutions. The operating power is applied to the 
bellows by means of a packless-type, solenoid-operated, 
needle pilot valve. Admission of air to the bellows, 
which follows the application of current to the solenoid, 
opens the pressure port, allowing air to flow to the point 
of use and to close the exhaust port to prevent leakage 
at that point. 

Besides the usual push buttons employed for remote 
control, a number of valves may be controlled by means 
of an automatic timer for proper sequence of operation. 

The number of pipe connections and space require- 
ments are greatly reduced through the group mounting 
of two or more 3-way valves which facilitates mounting 
in machine bases, etc., through built-in manifolding of 
valve connections and provision of a.common mounting 
bracket. 

Three-way, pilot-controlled valves with external pilots 
are specifically designed for controlling air for lifting 
and ejecting liquids, either clear or with a high per- 
centage of solids, suitable for sewage ejectors, chemical 


. lifts, ete. 


Two distinct types of construction are the balanced 
piston type, direct solenoid-operated, which is widely 
used in non-corrosive liquid service and can be used for 
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A modern foundry equipped 

for streamlined operation ...a 

complete tool and die shop . . . laboratory 
test and x-ray equipment for production 
control of aluminum castings that will 
require minimum machining... a 
reputation for meeting delivery promises. 
Whether you need intricate 

aluminum castings requiring high 
quality and close tolerances . . . or simple 
castings in large quantities, you 

get the same specialized service. 

Send in your blueprint, sample or sketches 
for quotations and engineering 


suggestions. 
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air or other non-corrosive gases when tight seatings 
are not required, and the poppet type, diaphragm-oper- 
ated, with solenoid-operated control that. will give tight 
seating service on non-corrosive liquids or gases. 

Four-way, balanced-piston, solenoid-operated valves 
for a maximum temperature of 212 F, are designed 
especially for pilot control of double-acting, hydraulic- 
operating cylinders which are used for operating valves 
and various mechanical devices. The valves may be 
used for pneumatic cylinders where leakage is not an 
important factor. 

Standard construction provides a single operating 
solenoid which, when energized, lifts the piston from 
the full flow position in one direction to full flow posi- 
tion in the opposite direction. The piston returns to 
the down position under the influence of gravity or a 
spring when the solenoid is de-energized. 


PISTON AND POPPET TYPES 


Piston disk, diaphragm-operated, solenoid pilot-con- 
trolled, 4-way valves for oil and water at a maximum 
temperature of 212 F are desirable where the pilot con- 
trol of double-acting, hydraulic-operating cylinders re- 
quires infrequent operation and there is a tendency 
toward accumulation of deposits in the valve body from 
the operating medium. The large amount of power 
supplied by the diaphragm tends to prevent sticking 
under such conditions and also provides for fast, fre- 
quent operation when required. 

Poppet type, diaphragm-operated, solenoid pilot-con- 
trolled, 4-way valves for oil and water at a maximum 
temperature of 212 F, with pressure ranges of 20 psi 
minimum to 125 psi maximum, and 20 psi to 200 psi 
maximum, respectively, are designed specially for 
double-acting, hydraulic cylinders, particularly for fast 
and frequent operation. They consist of a main 4-way 
body with a solenoid-operated pilot valve of suitable 
size, compactly mounted thereon. 

The main body has four ports and four pipe con- 
nections with poppet-type seats and disks and a power- 
ful diaphragm and spring. The disks and seats are 
arranged in a simple manner to be operated by the dia- 
phragm when the line pressure is admitted to or ex- 
hausted from the diaphragm chamber by means of the 
pilot valve. 

One type of 4-way poppet, solenoid-operafed valve 
may be operated in any position—horizontal, vertical, 
etc. It uses rectified a-c. One of its uses is the control 
of hydraulically-operated welding guns. 

In one form of aircraft valve requiring a neutral po- 
sition, a separate solenoid is utilized for each of two 
separate positions. Because of the pressure and return 
poppet arrangement, it is possible to obtain a 4-way 
valve action by simultaneously lifting two adjacent pop- 
pets. 

High-low-off valves have two electrically independent 
solenoids and two lever-action, high-pressure valves. 
Single solenoid-operated valves cannot assume inter- 
mediate positions. 

The following manufacturers of solenoid-operated 


|: valves cooperated in the preparation of this article by 


furnishing information about their respective products: 
Adel Precision Products Corporation, Burbank, Calif. ; 
Anderson Valve Corporation, Scottsdale, Pa.; Auto- 
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It is about the same size as a LEACH 


MIDGET RELAY. TP We'll wager that these little control 
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IDEAL INDUSTRIES, 


(SUCCESSOR TO IDEAL COMMUTATOR DRESSER CO.) 


*WIRE- NUTS”! 


New Low Prices 


IDEAL “‘Wire-Nuts”’ make wire 
joints the modern way —no fuss 
or bother — no solder, no tape, 
no heat; simply strip wires,screw 
on, that’s all! Anyone can use 
““Wire-Nuts” and make a neater, 
safer wire joint. Better electri- 
cally — stronger mechanically! 
And IDEAL’S new LOW PRICES 
further cut wiring costs on any- 
thing electrical from the small- 
est appliance to the largest 
machine. 


A Size for Every Job! Four sizes 


_ make all common combinations 


from Two No. 18 to Three No. 10 
—solid or stranded wires. 


MILLIONS IN USE. Approved by 
Underwriters’ Laboratories, Inc. 


' Free Samples on Request 
PROMPT DELIVERY - 


Wiring Device Division 


1008 Park Avenue 


Sycamore, Illinois 
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matic Products Company, Milwaukee; Automatic 
Switch Co., New York; Central Automatic Sprinkler 
Co., Philadelphia; Cutler-Hammer, Inc., Milwaukee ; 
Eclipse-Pioneer Division of Bendix Aviation Corpora- 
tion, Teterboro, N. J.; The Electrimatic Division of 
The Simoniz Co., Chicago; Electrol Incorporated, 
Kingston, N. Y.; General Controls Co., Glendale, Calif. ; 
C. B. Hunt & Son, Salem, Ohio; Lammert & Mann 
Co., ‘Chicago; Magnatrol Valve Corp., New York; 


| Minneapolis-Honeywell Regulator Company, Minneap- 


olis; W. H. Nicholson & Company, Wilkes-Barre, Pa. ; 
The Oilgear Company, Milwaukee; R-S Products Cor- 
poration, Philadelphia; Sciaky Bros., Chicago; Sporlan 
Valve Company, St. Louis; Square D Company, De- 
troit; Sundstrand Machine Tool Co., Rockford, IIl.; 
Supreme Electric Products Corp., Rochester, N. Y.: 
White-Rodgers Electric Co., St. Louis. 


@ © New Method Speeds Motor Assembly 

A faster, safer method for assembling armatures in 
the field yokes of d-c motors and generators, where the 
machines have two armatures between bearings, with 
an overhung field yoke or exceptionally long armature, 
has been recently developed by Allis-Chalmers Manu- 
facturing Company, Milwaukee. The new method is 


| described as speeding up production, and preventing 


possibility of damage to insulation or armature coils, or 
to the polished surface of commutators. 

Illustration shows how operation is performed: The 
armature is first picked up by a rope sling in the con- 
ventional way and is lined up approximately for inser- 





tion in the field yoke. A pipe is passed through the 
yoke from the left and over the shaft extension at the 
commutator end of the armature. A dolly with V sup- 


| port is slipped under this pipe at one end and under 


a coupling disk at the other end of the armature shaft. 
Heights of both dollies are adjusted by the use of stop 
nuts on threaded shafts. It is then merely a matter of 
releasing the rope sling and pushing the armature into 
position of the field yoke by movement of the dollies in 
the axial direction. Although three men are shown in’ 
the illustration, it is said that the operation can be 
normally performed by one man. 
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INSULATING VALUES 
TAY PUT 


WHEN YOU SPECIFY 


SPECIAL 
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PECIAL ELECTRICAL PORCELAIN maintains its original 
S insulating properties throughout the entire life of 
your product. 


The insulation resistance of Special Electrical Por- 
celains is incredibly high at room temperatures and 
remains above 10,000 ohms at 1,000°F.—far above normal 
operating temperatures of electrical products. Moreover, 
this resistance is maintained throughout the entire life 
. of the product. 


Special Electrical Porcelains are practically indestruct- 
ible by an electric arc. High softening temperatures and 
resistance to thermal shock are accountable for porce- 
lain’s permanence in intimate contact with the arc. 
Similarly, certain types of electrical porcelain may be 
plunged from 1500° to tapwater temperature without loss 
of insulating values. 

Special Electrical Porcelains are a highly versatile 
series of compounds. The formulae may be varied for 
optimum performance in specific applications. But re- 
gardless of formula, Special Electrical Porcelains have 
permanent insulating values. 
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THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
P.O. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 


1241) WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 




























EMC Motor 
for Jewelers 
Lathe 





REGULAR CLEANING is the secret of dependable watch 
performance. Up-to-date watch repair-men clean watch 
parts mechanically in a specially built machine that swirls 
them around in the cleaning fluid. The parts are then 
transferred to the jeweler’s lathe for necessary repairs. 
The movement of machines is operated by EMC Frac- 
tional H.P. Motors, precision-built to perform their work 


at exactly the right speed. 


Every EMC Motor is a “Special’’ 
There is no such thing as a standard or stock model of 
an EMC Fractional H.P. Motor. Each one is specially 
built to the customer's individual specifications. And 
these special designed EMC units have enabled many 
diversified industries to build an improved product that 


has increased their volume and profits. 


Your inquiries regarding your Fractional H.P. Motor 


requirements will be given our close and prompt attention. 


Oe » ELECTRIC MOTOR CORPORATION 
[ Division of Howard Aircraft Corporation 
A Racine, Wisconsin 
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@ @ International Conference Reached 
Agreement on Screw Thread Standards 

Technical basis for the unification of the basic screw 
threads of the United States, England and Canada was 
reached by the representatives of the American Stand- 
ards Association, British Standards Institute, and 
Canadian Standards Association, at the conference held 
at Ottawa last October. This was disclosed in an official 
report of the conference currently released by the Com- 
bined Production and Resources Board, under whose 
sponsorship the Ottawa meeting was held, as were two 
earlier wartime meetings in New York and London 
also devoted primarily to unification of screw thread 
standards. 

Agreeing on the necessity for such unification by three 
countries, the report as prepared at Ottawa refers all 
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Proposed Basic Screw Thread Form 
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Proposed unified basic screw thread form recom- 
mended by representatives of American Standards 
Association, British Standards Institute and Canadian 
Standards Association. Note comparison with exist- 
ing British Whitworth and American Sellers threads. 


recommendations of the conference to the respective 
committees of the participating countries for eventual 
use in the development of the national standards. The 
Committee on Screw Threads of the American Stand- 
ards Association, under technical leadership of the 
American Society of Mechanical Engineers and the 
Society of Automotive Engineers, will reduce these 
recommendations to the terminology of American 
Standards. Technical detail is to be identical in the 
standards of the three countries. 

Fundamental difference between the Whitworth sys 
tem used by the British and the American thread 
system (developed by William Sellers, for whom it is 
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HERE MAY BE 


rhe Solutio: 


TO YOUR METAL PROBLEM... 


ey 


CONTACTS 


INLAY METALS 


LAMINATED 
CONTACT BUTTONS 


THERMOSTAT METALS 


General Plate Laminated Metals 


General Plate Laminated Metals . . . permanently 
bonded combinations of precious metals to base 
metals or base to base metals...can provide the solu- 
tion to your performance or design metal problems 
whether the product be a peanut radar tube, an electri- 
cal contact or a giant turbine. 

These versatile laminated metals ...in sheet, wire, 
tube —or as fabricated parts . .. give you high electri- 
cal performance, corrosion resistance, workability, me- 
chanical and structural properties not found in single 
solid metals— and best of all, at a fraction of the cost 
of solid precious metals, 


Investigate General Plate Laminated Metals today. 
Find out how their unusual performance and cost- 
cutting advantages can help increase production... 
improve your product... and save money, too. 
Our engineers will gladly help you with your metal 
problems. Write for their services. 

Check these General Plate advantages: 


@ Corrosion Resistance @ Workability 
e Ease of fabrication @ Long life 
e Ease of soldering e Economy 


@ Electrical Performance 





GENERAL PLATE DIVISION 
of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Il!.; 2635 Page Drive, Altadena, California 
Grant Bidg., Rm. 603, Pittsburgh, Pa. 
ATTLEBORO, MASSACHUSETTS 
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PLASTIC 
ENCLOSED 


ADVANCE TYPE 1200 
ULTRA SENSITIVE™ 0.0. RELAYS 


% 2% TO 5 MILLIWATT OPERATION+ 25% TO 15% DIFFERENTIAL 


COVER: Moulded Plastic, Cellulose Acetate, Clear, Tough Single 
Screw Attachment * No dust or dirt on contacts ¢ No accidental 
operation « No short circuits ¢ Instant visual inspection « Low main- 
tenance of contact adjustment 
BASE: Moulded black BAKELITE ¢ Good mechanical strength « 
High Geoamic strength and insulation * Negligible water absorp- 
tion seporeness and fine appearance 
GPERATIN POWER: 5 Milliwatts for positive operation * 2% 
Milliwatts with careful adjustment oe light oeneert loads 
MAGNETIC CIRCUIT: Armature and pole of Nickel-Iron alloy, 
Hydrogen annealed for high peau and low retentivity « 
High overall sensitivity « Small make-break coil current differential 
—(2$% to 15% less current to break than to make) 
ARMATURE: Counterbalanced « Prevents action of relay due to 
erate vibration « Allows operation in any sition 
SENSITIVITY ADJUSTMENT: Vernier screw for coil spring ten- 
sion on armature « Accuracy * Permanent setting, easily changed 
CONTACTS: Pure Silver « Single pole, double t row * 1 ampere 
on 110 volt A. C., non-inductive load * Screwdriver adjustment 
COIL: Standard resistance from 1 ohm to 10,000 ohms, up to 
30,000 ohms at small extra cost * Cellulose acetate insulation 
Varnish vacuum impregnation 
TERMINALS: Solder lugs and screws, recessed on bottom of base, 
accessible chrough panel or through knockouts on side of base 
MOUNTING: Surface mounting, any position, fastens with two 
No. 6 screws WEIGHT: 61% ounces 
SIZE: 2" x 2-9/16" x 1%" high PRICE: Moderate 
Write for eateiogs and catalogs on the Advance Type 1200 
Ulera Sensative D. C. Relay and other Advance Relays 


rane helays 


ADVANCE ELECTRIC & RELAY CO. 
1260 W. 2nd ST. + LOS ANGELES 26, CALIF.*> U.S.A 
PHONE MICHIGAN 9331 








How 
to Build 
Lamp 


==" Annunciators 


Kirkland Bulls-l-Units are ideal for this purpose. Just 
provide the proper size holes in the panel, then insert 
the Kirkland units and lock into place. Many different 
units to choose from. Assembly is then ready for in- 
stallation. Connect incoming wires and place in 
service. Typical unit illustrated above made 

with T2 units. 


Lt CE ary 


ee ee ee 


TYPE T2 UNIT, small and modern, molded of 
bakelite. For use with slide-base switchboard bulb 
(24 volts, 0.038 Max. Amp) with resistor on 120- 
220-440 volts. Overall dia. Lens-Cap 34”. LIST 
PROCE (less Gelb) ................. .. 70¢ 


WRITE TODAY FOR CATALOGUE 


The H. R. KIRKLAND CO., Morristown, N. J. 
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Where Quality is the Foremost Consideration 


named) is that the former has a thread form with a 
60-deg angle, while the latter has one with a 55-deg 
angle. Among other differences the Whitworth screw 
has a rounded top and bottom, while the American 
screw a flat top and bottom. (See cross-section 
diagram. ) 

The new basic form of thread endorsed by the con- 
ference has a 60-deg angle and a rounded crest and root. 
Truncation of the crest of the screw is permissible. 
The new form will be practically interchangeable with 
products having the same nominal diameter and pitch 
made to the present American Standard. The British, 
however, will find it necessary to make a change in the 
thread angle from 55 to 60 deg for threads of all sizes. 
The conference also worked out a series of associated 
diameters and pitches to simplify existing practice, while 
providing adequate choice for general requirements. 
Agreements also were reached on_ special-purpose 
threads, including acme threads, buttress threads and 
threads for fastening screws for precision instruments. 

Standard form of buttress thread recommended by 
the conference is particularly designed for applications 
involving exceptionally high stresses in one direction 
only. The agreements also included preferred series of 
diameters and pitches, formulas for calculating suitable 
tolerances and allowances, and a recommended system 
of gaging. The thread form has an overall depth of 
engagement of 0.4 pitch, a pressure face angle of 7 deg 
and a pressure face and back face connected by sym- 
metrical radii of suitable proportions. 

Agreement was reached for unification on threads for 
optical tubes and cells, and on microscope objective 
threads (interchangeable with the Royal Microscopical 
Society thread). For fine-motion screws the new basic 
form of thread was proposed, possibly with the adop- 
tion of decimal inch diameters, particularly for sizes 
below \%4 in. 

To facilitate the supply of taps and dies, three series 
of nominal diameters were recommended. On bearing 
adjusting screws, it was agreed that the diameters and 
pitches should bé chosen from the recommended series 
of fine-motion screws. Included in the conference report 
were also other recommendations on screw threads for 
optical instruments, photographic equipment and related 
products. 

Important in the Ottawa discussions were also pro- 
posals for agreements on standards for pipe threads; 
methods of gaging and inspection ; a universal system of 
nomenclature and definitions relating to drawing prac- 
tice; high duty studs in light alloy ; and on rolled sheet- 
metal threads and associated molded plastic and die-cast 
threads. Although no specific recommendations were 
made on these proposals, it was agreed to continue these 
particular discussions in the future. 


Specialty Transformer Standards 

National Electrical Manufacturers Association has issued 
a revised 52-page edition of its “Specialty Transformer Stand- 
ards”, Publication No. 45-98, superseding No. 38-52.  In- 
cluded in the revised edition are standards on the following 
types of transformers: general-purpose, control, high-reactance 
control, signaling, ignition, and doorbell transformers. The 
American Standard on “Lead Markings and Terminal Con- 
nections for Constant-Potential Transformers” is also included, 
and a section is devoted to definitions of the terms used in the 
book. Regarding copies, write NEMA headquarters, 155 E 
44th St., New York 17. 
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TENSILE STRENGTH ELONGATION 


Pounds per square inch Per Cent 


2,500 
St 
R 7 


INSULATION VOLTAGE BREAKDOWN 
RESISTANCES Volts Per Mil 
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1,200 


1,000 
=. bles 
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‘THREE TYPES of building wire are authorized under the new Electrical 
Code. These are: 


R—Used by the Industry since its inception. The copper conductor has a 
Code rubber insulation and fibrous overall cover. 


T—A copper conductor with VINYLITE (a synthetic compound) insulation. 


RU—LAYTEX. This type has a copper conductor, natural rubber insulation 
and fibrous cover. 


The charts above show the wide margin by which LAYTEX leads in physical 
and electrical qualities. This is America’s lightest weight, smallest diameter, 
natural rubber covered wire. Now available without restriction. 


oa 


© 
se Mortiag Leawlates lke Rubber 
UNITED STATES RUBBER COMPANY 


1239 AVENUE OF THE AMERICAS ¢ ROCKEFELLER CENTER + NT! YORK 99.4. Y. 
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The new Gothard Indicator Light 
Assemblies Catalog is bigger and bet- 
ter than any similar catalog ever 
published. It offers a wealth of scien- 
tific data, which will greatly aid you in selecting the right 
assembly for your industrial, household appliance, radio or other 
applications. It also illustrates and describes the largest selec- 
tion of Underwriters approved assemblies for any voltage and 
style of miniature lamps and built-in resistor assemblies for 
neon lamps. Here is the latest data published on Indicator Light 
Assemblies—ask for your copy immediately. 


oth MANUFACTURING 
ad COMPANY 

2128 CLEAR LAKE AVENUE, SPRINGFIELD, ILLINOIS 
EXPORT DIVISION: 25 WARREN STREET @ NEW YORK 7, N. Y. 
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~ WATERBURY 


Moldings of Merit 


* Designed in charming simplicity, the plastic case of this 
new Garod Radio is molded by Waterbury Companies, 
Inc., pioneer molders of plastic in America. 


WATERBURY COMPANIES, INC. 
Formerly Waterbury Button Co., Est. 1812 
DEPT. C, WATERBURY, CONNECTICUT 


Visit Our “Moldings of Merit” Display at the National 
Plastics Exposition, New York City, April 22 - 27. 
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@ * National Research Council Reviews 
Insulation Research Developments 

The complexity and diversity of problems involved in 
insulation research are reflected in the currently pub- 
lished review, “Contributions of the Chemist to Insula- 
tion Research, January 1944-January 1945,” prepared 
by the Committee on Chemistry, Conference on Elec- 
trical Insulation, National Research Council. The wide 
variety of research literature comprehensively summar- 
ized in this 10l-page report covers contributions not 
only of chemists, but also of electrical engineers, physi- 
cists and other research men in this country and abroad. 

The contents of the review are grouped in six sec- 
tions: Frequency Dependence on the Dielectric Behavior 
of Matter; Rubber Electrical Insulation ; Insulating Pa- 
per; Synthetic Plastic Electrical Insulation; Insulating 
Oils; Ceramic Electrical Insulation. A separate bibli- 
ography is provided for each section. 

In the first section, edited by Orlan M. Arnold, 
Chrysler Corp., Engineering Division, it is noted that 
research in the field of dielectric constant and anomalous 
dispersion has apparently shown definite progress dur- 
ing the year under review. An increased number of 
investigations were reported in the ultrahigh frequency 
region, with emphasis on the centimeter wave length 

Accelerated developments in electronics were reflected 
in a notable increase in technical reports and articles on 


SPACING 
CONTACT 









ARMATURE | 
CONTACT 





ALT 


@ @ Self-cleaning characteristics are the features of 
electrical contacts made from Carboloy cemented car- 
bide and brazed to a Western Union relay as indicated 
above. Material normally loosened through arcing is 
said to drop away from the carbide instead of fusing to 
opposite contact. 
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CUT COSTS—IMPROVE PERFORMANCE 
with SQ@Z4ife Precision Castings 


HOW WOULD YOU MAKE THIS 
PRECISION PART IN ALUMINUM? 


PRECISION CASTING 
= I$ THE ONLY 
PRACTICAL WAY 


FORMERLY ASSEMBLED FROM 
FIVE MACHINED PARTS 


NOW SOLAR 
PRECISION CAST 
IN ONE PIECE 


eo 
> costs and weighs less than 
ha g 


Welding and most of the 
machining was eliminated 
by precision casting this 
carrier plane tail actuator 
part in one piece instead 
of assembling it from five 
pieces. The new part, now 
cast of stainless steel, 


before. 


FORMERLY CUT, BRAZED, MACHINED 


PRECISI 


ON CAST 


IN ONE PIECE AT 


illo THE COST 


This 3-directional radar 
antenna part wasoriginally 
fabricated from plate stock 
by brazing and machining. 
The cost was extremely 
high. When made as a 
Solar precision casting, 
the unit was cast in one 
piece at 1/10 the cost, 
and expensive tooling was 
unnecessary. 


The Solar process produces precision castings 
of practically any metal, in very intricate 
shapes, with such a smooth finish and to such 


close tolerances that machining is eliminated 


or greatly reduced. Furthermore, even the 
hardest of metals, which cannot be machined or 
forged, can be precision cast. Solar engineers 


Yes, it could be made in 
bronze by twisting rectangular 
tubing and stamping, milling, 
brazing, and drilling. But 
weight had to be reduced and 
aluminum had to be used. Pre- 
cision casting was the only 
answer. This part was designed 
by Solar engineers to fit the cus- 
tomer’s electrical requirements. 


PRECISION CASTING THIS CUTTER 
IN A SPECIAL SOLAR ALLOY 


REDUCED TOOL 
COSTS 70% 


By precision casting this 
Hepburn cutter of a special 
Solar high-speed steel alloy, the 
initial cost of the cutter was 
lowered and tool life was in- 
creased. The cost of tools and 
tool maintenance was thereby 
reduced from 4¢ per piece to 
1.2¢ per piece. These figures 
were obtained after six months 
of continuous operation. 


PRECISION CASTINGS 


A DIVISION OF SOLAR AIRCRAFT COMPANY 





will be pleased to study the application of pre- 
cision casting to your product. 


60 E. 42nd St. 
New York, N. Y. 


1808 Grand Ave. 
Des Moines 5, lowa 


pec SSE Ue ee Ce USE PRECISION CASTINGS 


APRIL 1946 





- 


‘*. To the Manufacturer.:° 


Whose Heat Problem 
is “Different” 


@1f you have an application involving heat... 
no matter how difficult, complex or “different 
it seems to be... by all means, let us consult 
with you. 


2 


We are doing things with molded electric heat— 
bending it, shaping it to meet highly specialized 
needs—that would have appeared fantastic, 
even impossible, a few short years ago. More 
than a quarter-century of electrical engineering 
experience has given us the “know-how” to 
adapt molded electric heat to a surprisingly 
wide range of products and problems, from tiny 
coil to huge unit. Heating of liquids and solids, 
space heating, oven heating, unusual heat ap- 
plications . . . all fall within our scope. 


Perhaps you are planning one or more new 
products, or improving present models. Call 
upon us—let us work with you, as we have with 
many others, to help make the finest products 
you can build. If your needs cannot be ideally 
filled by one of our standard units, we will build 
one especially for you. In any event, it costs 
you no more than an inquiry to learn how we 
can serve you with mutual profit. 


TUTTL 


1825 NORTH MO 


, INC, 


O 39, ILLINOIS 


MANUFACTURER 
HEATING UNIT 


INDUSTRIAL 
CONTROLS 











instrumentation. Outstanding contributions for 1944 
have been made on specific applications of high fre- 
quency currents. In this direction, the applications de- 
scribed were made possible as result of fundamental re- 
search in this field made in previous years. Improved 
insulation material resulted from the rigorous perform- 
ance demanded by use in radar and other UHF appara- 
tus. And much attention was directed to the chemical 
purity and history of the substances under investigation. 

In contrast with 1943, when the all-engrossing prob- 
lem in the rubber industry was conversion from natural 
to synthetic materials, research in 1944 was intimately 
connected to refinements in the compounding and proc- 
essing of GR-S for electrical insulation, the develop- 
ment of a greater variety of GR-S insulating com- 
pounds, and investigation of some newly developed syn- 
thetic and compounding ingredients. 

The editor of this section, H. C. Crafton, Jr., of the 
Okonite Company, Passaic, N. J., points out that 
achievements in synthetic rubbers have had marked ef- 
fect on activities and progress in rubber electrical insu- 
lation. Emphasis is given to the important investiga- 
tions in silicone polymers among the group of new syn- 
thetic rubbers on which reports were published. The 
use of Buna S for wire insulation was investigated, and 
several other important studies were reported on the use 
of synthetic rubbers for wire and cable insulation, in- 
cluding comparative data in relation to natural rubber. 

Several interesting and novel methods for manufac- 
turing rubber-insulated cables were the subject of 1944 
technical papers and patents. Many new insulating 
compounds were patented. Non-flammable insulating 
lacquers prepared from chlorinated rubber and a suit- 
able softening agent were described as possessing su- 
perior properties. Considerable attention was paid to 
methods for distinguishing between the various syn- 
thetic and natural rubber. A successful use of infra-red 
spectroscopy in analyses of this character was reported. 

In a section edited by W. Lincoln Hawkins of Bell 
Telephone Laboratories, a general review is given of 
theses prepared at the Institute of Paper Chemistry 
based on investigations of the power factor and dielec- 
tric strength of insulation papers. A number of specific 
research projects and patents are summarized. Among 
the latter is a patent for an insulation made by molding 
a thermoplastic material consisting of powdered paper 
impregnated with polystyrene. The use of cellulose 
acetate coating material is the basis of several other pat- 
ents in this field. Certain new impregnants, such as 
specially blended chlorinated diphenyl, are described in 
other reports. 

The section devoted to plastics insulation (edited by 
R. F. Boyer and P. C. Woodland, Dow Chemical Com- 
pany, Midland, Mich.) covers 1944 technical papers and 
articles on the vinyls, phenolics, cellulosics, acrylics, 
ureas, and polystyrenes. Comment is made that very 
few papers were published in 1944 exclusively devoted 
to a study of electrical properties of plastics as functions 
of temperature and frequency. 

Casting resins for protection of electrical assemblies 
were of noticeable interest during the year. Impetus to 
their use was given by importance of protecting such 
assemblies against moisture, fungus, and mechanical 
shock to meet military specifications. The use of nylon 
molding powder, cellulose acetate, and certain rayons for 
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Send for test samples of 


PANELYTE 


close tolerance 
\ thin wall tubing 


\ 
\ 


™~ 


\ 
\ 





ESIGNERS, engineers and inspectors of 
various large radio manufacturers tell us 
that Panelyte thin wall tubing maintains superior 
electrical characteristics as well as diameter and 
concentricity tolerances. 
We believe you will be interested in testing 
this tubing which enables the iron core slugs 
to perform much better . . . the tubing which 


X) rolled tubes with minimum wall thickness of 
.008" are available when O, D. is less than-5/16”. 
Panelyte Grade 550, Paper Base (NEMA Grade 
XX) rolled tubes with minimum wall thickness 
of .016" are available when O. D. is less than 
5/16", for use where humid conditions exist. 

A request for samples on your company letter- 
head will receive immediate attention, and we 












will be happy to submit an, estimate on. your 
requirements . . . small or large. The Panelyte 
Data Book is available on request. 


does away with the headaches of rejected ship- 
ments. 
Panelyte Grade 750, Paper Base (NEMA Grade 







Sales Offices: Boston, Chicago, Cincinnati, Cleve- 
land, Dallas, Denver, Detroit, Kansas City, Lookout 
Mt., Tenn., Los. Angeles, New Orleans, Phoenix, 
Portland, St. Louis, St. Paul, San Francisco, Seattle, 
Syracuse, Trenton: Buenos Aires, Johannesburg, 
Mexico City, Montreal, San Jose; Sao Paulo, 
Sydney, Toronto, Vancouver. 


ir MASS PRODUCTION OF SHEETS, RODS, TUBES; MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 
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insulation of small-size wire was covered in several pa- 

KU RMAN pers, and there was in general a wide discussion during 

the year on the use of plastics in wire and cable insula- 

——SS=—>—>—___E tion. Silicone insulation was treated in several papers. 

Publications in the field of ceramic electrical insula- 

RELAYS tion were fewer in 1944 than during previous years. 

NEW TYPE This was undoubtedly due both to pressure of wartime 

AC. or D.C. RELAY EYIN activity and to security reasons. However, the review 

MAINTAINS ADJUST- FOR K G (edited by H. Thurnauer and J. W. Deaderick of the 

MENT UNDER STRESS AND CONTROL American Lava Corp., and A. E. Badger, Department 

DOUBLE THROW of Ceramic Engineering, University of Illinois) com- 

Series 16 AC. & D.C. G TRIPLE THROW ments on reports published on progress in development 

ee. aa ag of zircon porcelain bodies, also on investigations of cer- 

cations where shock and 5 tain phases of steatite dielectrics, and on a number of 

vibration are severe. Main — oO wal papers on the use of temporary organic binders in the 

features include:— eee bas scien essai a Meas . —— 

Shiai een - manufacture of ceramic insulators. These binders are 

ond position under stress of assuming increasing importance with the growing use 

ey pe il ; of ceramic bodies made of non-plastic minerals, free 

1500-volt dielectric strength S : from plastic clay or other organic binders. 

—_ ee The section on insulating oils covers digests of papers 

Salt Anemennnndh eautees o0- on electrical stability and oxidation stability, and in 

tacks by moisture end heot. cludes digests of papers on general applications of min- 
eral oils to oil-filled transformers and switches. 

Request for copies of the complete report reviewed 

Write for details on 25 years’ experience, and complete above should be addressed to the chairman of the Com- 


RURIAAN LENE CF ERANS evelopment, Design Engineering mittee on Chemistry, Conference on Electrical Insula- 
KURMAN MICROPHONE ind Manufacturing facilities are at ’ 


For complete details request a copy of Bulletin 1646. 


MUMMERS pe tion, National Research Council, John D. Piper, The 
Detroit Edison Company, Detroit 26. 


@ @ It takes deft handling to align the elements of this 

Type 849 transmitting tube at the plant of Amperex 

* T al J 4 | i i | } al Electronic Corp., Brooklyn, N. Y. Operator must be 
* careful not to break the delicate lava supports. Mag- 


106 WEST 4TH ST 301-9 ee 2 nifying glass shows extremely fine filament—only 0.006 
: in. thick. 
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Light Metals give your product new selling features! 


NGINEERING + FABRICATING + ASSEMBLING 


o market faster, better, economically! 


If the manufacture of your new or improved product has been 
interrupted by factors beyond your control, the urgency of getting it 
to market ahead of competition is of paramount importance. To 
secure immediate parts-production assistance and other benefits of 
sub-contracting service you will be interested in the comprehensive 
scope of COLGATE’S “Engineered Service.” 


This unique and unexcelled service offers immediate design, 
engineering, and production conferences that help develop your new 
product ideas or improve old products by substituting Aluminum, 
Magnesium, or Stainless Steel for other materials. Our cooperative 
collaboration of minds will save you time and money before designs 
have been started, also after blueprints have been prepared. COL- 
GATE’S sales-minded designers and engineers will apply to your 
product these sales-building features of Aluminum, Magnesium, 
Stainless Steel—lighter weight, added beauty, increased strength and 
durability, improved product performance, reduced shipping weight. 





COLGATE’S complete and varied tooling and production facilities 
can be your “branch factory’ — providing ample space, supplying 
specialized skills and know-how, planning shortcuts for fast, econom- 
ical fabrication and assembling of parts to precision tolerances, and 
in addition offer modern straight-line techniques that replace slower 
and costlier methods. And, COLGATE can be depended upon to meet 
delivery dates. 


As the first step towards producing your product better and eco- 
nomically, and getting it to market faster call on COLGATE now! 
Learn how “Engineered Service’ helps solve your production prob- 
lems and gives your product the sales creating features of the light 
metals. For immediate action wire or write, no obligation, complete 
confidence assured. 


STAMPING e FORMING e DRAWING e WELDING 
FINISHING « ASSEMBLING 


COLGATE’S complete and 
centralized facilities include 
Hydraulic presses ranging 
from 10 to 750 ton capacity, 
other mechanical presses from 
2% to 200 ton capacity. " 
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ANOTHER NEW 


The Type TEC Time Delay Relay 
allows an adjustable or fixed 
time delay between operation of 
a control circuit and subsequent 
opening orclosing of aload circuit. 


Its function is to reduce manual supervision and improve 
quality of the product by automatically controlling industrial 
processes or electrically operated machinery. It is used ex- 
tensively in such operations as plastic molding, heat treating, 
induction heating, mixing, and purging gas fired ovens. 


This type of Relay is available with either Automatic or 
Controlled Reset. Type TEC automatically starts the cycle 
over again after power interruption. Type TEC-R resumes 
the cycle at the point of interruption. 


Embodying the sturdy construction of the improved Model E 
design type TEC Time Delay Relay has many specific 
“‘use’’ advantages: 
@ Large dial for accurate settings. 
@ Micrometer adjusting knob. 
@ Progress indicator showing unexpired time cycle. 
@ Simple screw mounting. 
@ Clearly marked electrical connections. 
If you use ‘TIME as a factor of CONTROL" in any type of 


equipment or process it will pay you to CONSULT 
CRAMER. 


THE R. W. CRAMER COMPANY, Inc. 


River Street 
Centerbrook, Conn. 
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® ¢ Induction Heating Techniques 
Widen Scope of Resin Baking Finishes 

Growing interest in the application of induction heat- 
ing techniques to the baking of phenolic resin coatings 
was recently discussed by Dr. Robert J. Moore, techni- 
cal coordinator, Bakelite Corp., in a paper before the 
Federation of Paint & Varnish Production Clubs. Cer- 
tain limitations which are inherent in some instances 
with the use of conventional radiation or convection 
heating methods can be overcome with induction heat- 
ing, and much quicker production rates can be obtained. 

Coatings which, for example, require baking for 20 
to 60 min, at 275 F to 400 F in conventional baking 
ovens or infra-red units, can be baked in a few minutes 
when passed through an induction heating coil. In addi- 
tion, continuous production cycles can be maintained. 
An important advantage of induction heating techniques 
for baking coatings is that a uniform curing is obtained 
thus avoiding danger of “case-hardening” the film. This 
is much the same advantage as so widely recommends 
the use of induction heating for plastics preforms in 
molding applications. 


Induction heating methods are seen as opening in- 


creasing fields of application for resin baking coatings. 
Already steadily expanding in industrial applications 
for many years. these phenolic resin coatings grew 
swiftly in importance during the war years as they 
repeatedly filled exacting requirements in providing pro- 
tective finishes in diverse applications. 

These coatings are formulated from solutions of par- 
tially polymerized phenol-aldehyde resins hardened to 
a glass-like surface by means of heating. This heating 
or baking period serves to convert the phenolic resin 
from the alcohol soluble stage by polymerization to the 
insoluble, infusible stage. It is a reaction essentially 
the same as underlying the polymerization of phenolic 
resins in other thermosetting applications. As a result 
of this polymerization conversion the resulting film 
offers marked advantages in properties, particularly in 
hardness and resistance values, as compared with paint 
or varnish films based on oxidation of drying oils or 
their fatty acids. 

The good electrical properties of these resins, as well 
as their properties of resistance to moisture, solvents, 
acids and many chemical corrosives, indicate their appli- 
cation to such electrical equipment as rectifiers, wire 
wound resistors, low voltage transformers, and for the 
protection of steel parts in storage batteries and electro- 
lytic equipment. 

Added to the electrical properties, baked phenolic 
resin coatings also have the characteristic of withstand- 
ing elevated temperatures as high as 600 to 700 F, thus 
making them suitable for decorative finishes on such 
items as electric irons, ranges and toasters. 


® @ Metallized Paper Capacitors 
Developed in Wartime Germany 

Complete details regarding manufacturing methods 
and equipment used in wartime Germany to produce 
metallized paper capacitors are being made available 
to the American industry by the Department of Com- 


.merce. Enroute to this country, according to the de- 


partment, is a model of an ingenious machine used in 
the manufacture of these capacitors by Robert Bosch 
Company, Stuttgart. 
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WHETHER YOUR PRODUCT IS OLD OR NEW... 


BETTER SPRINGS | 


will make it better | 


|B carve the war we were called upon to develop and 
to furnish, often in astronomical quantities, springs 
for some of the toughest jobs ever dropped into a spring 
manufacturer’s lap. 

In accomplishing this, we have learned how to make 
better, more efficient springs for every conceivable 
application . . . springs that will function with unfailing 
accuracy even under apparently impossible conditions. 

We have developed streamlined mass production 
methods and increased standards of precision in inspec- 
tion and manufacture that enormously speed up pro- 
duction and yet safeguard spring quality and perform- 
ance. 

Plan to put these superior springs to work in your 
postwar products. Whether you need springs for run- 
of-mill applications or to meet unusual requirements of 
space, size and function—whether you want just one 
spring or springs by the million—if you want better 
springs than you can get elsewhere, call us. 
































Helicopter photo 
courtesy Kellett 
Aircraft Corp. 
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Every step in the development and produc- 
tion of your plastic product is guided 
by Industrial’s twenty-five years of 
experience in compression molding. Our 
designers’ and engineers’ knowledge of 
materials and processes can solve problems 
in design, fit, finish, density, color and 
type of material. At each step of plastic 
production Industrial offers an important 
service. Call on their technical staff of 
experts today with your problem. 


South Bend Representative: 


Krueger Sales & Engineering Co. 
P. O. Box 419, South Bend, Indiana 


sTRIAL 
INDUS MOLDED PRODUCTS CO. 


2035 W. Charleston St. 
Chicago 47, Illinois 





In the metallized type ot nxea paper condensers as 
developed by Bosch, the conventional metal foil is re- 
placed by a very thin, vaporized zinc coating applied 
directly to the paper dielectric. By using special types 
of machines some 50 million capacitors for both a-c and 
d-c applications were made during the war. 

The metallized paper capacitors are described as 
about 40 per cent smaller than the paper and foil type. 
Outstanding advantage claimed for the metallized type 
is that it heals automatically after electrical breakdown, 
thus renewing an adequate insulating margin. It is 
stated that the metallized type can be operated at 
voltages 20 to 50 per cent higher than it is possible with 
paper and foil types. And it is believed that production 
costs will be reduced by about 20 per cent. 

A previous report released through the Office of the 
Publication Board, Department of Commerce (Report 
No. 466) revealed that only Kraft tissue was used by 
Bosch for the production of these capacitors, and that 
a collodion-based lacquer was applied to the tissue 
before metallizing. The lacquering was said to increase 
insulation strength of the capacitors by 50 per cent as 
compared with those made with unlacquered paper. The 
thin layer of zinc was applied by evaporation in a 
vacuum. Capacitor assembly followed standard prac- 
tice. A special wax, developed by I. G.. Farben, was 
used for impregnation, while metallized ceramic was 
used for terminals. 

The entire process is covered by U. S. Patent 
2,244,090, in the custody of the Alien Property Cus- 
todian. As patent information alone is considered in- 
sufficient to enable manufacturers to use the process, an 
additional investigation of the manufacturing methods 
was requested by the Custodian. This task was assigned 
to Frederic E. Henderson, superintendent of manufac- 
turing engineering, Western Electric Company, Balti- 
more. The report of his investigations, made at the 
Bosch plant in Stuttgart, is now available at 10¢ a copy 
from the Office of the Publication Board,-Department 
of Commerce, Washington, D. C. (Ask for Report No. 
PB-421.) No date has been released as yet for the 
expected arrival of the Bosch machinery in this country. 
On its arrival here, a public showing will be arranged. 


BOOK REVIEW 


Television Simplified—By Milton S. Kiver. Published by 
D. Van Nostrand Company, Inc., New York City. 375 pp. 
$4.75 


The title may be somewhat misleading if it gives the impli- 
cation that this book is an elementary work on the subject, for 
the author has thoroughly succeeded in his purpose of present- 
ing the basic principles of television on a practical engineering 
level without the necessity of using complex mathematics or 
theory. 

Leading off with a discussion of the general field of television, 
the author proceeds to explain the operation of a typical tele- 
vision receiver by a stey-by-step analysis of component parts 
and circuits. Chapters are devoted to discussions of UHF 
waves and the television antenna; wideband tuning circuits; 
radio frequency amplifiers, the high frequency oscillator; diode 
detectors; video amplifiers, cathode-ray tubes and other per- 
tinent subjects. Color television is discussed in a complete 
chapter, with the several systems of color video analyzed and 
compared. A general outline of frequency modulation is pro- 
vided. A glossary of television terms is a useful feature of the 
book. Circuits and schematic diagrams are used to good 
advantage. 


ELECTRICAL MANUFACTURING 





is 


- 


ANOTHER CASE WHERE Ne sata. CUT ASSEMBLY 


ae) COLD- FORGING CUT COSTS 


The part above is but one of many instances wherein Scovill cold-forging 
skill and equipment helped customers get better fastenings (frequently at 
substantial savings over other production methods). 

If your product is in the Design stage that is the best place to call in 
Scovill experts for special, cold-forged fastenings that will reduce assembly 
time and do a better job on the Job. Scovill cold-forging skill and equipment 
may not only make such special designs practical but also bring important 
savings over other production methods. 

If your fastenings are already in production Scovill cold-forging may 
well- produce them better for less. 

In any event it will pay you to discuss your problem with Scovill. No 
cost or obligation, of course. 





@ Call Scovill on these standard fastenings for production efficiency... Phillips 
Recessed Head Screws... Type F Self-Tapping Screws... Washer-ScrewAssemblies 


SCOVILL MANUFACTURING COMPANY 


SCREW 


WATERVILLE ononuers DIVISION 


ae) 
WATERVILLE 48, CONN. ao TEL. WaterBuURY 3-3151 


NEW YORK, Chrysler Building +» DETROIT, 6460 Kercheval Avenue + CHICAGO, 135 South LaSalle Street + PITTSBURGH, 2882 W. Liberty Ave. 
SYRACUSE, Syracuse-Kemper Insurance Building . LOS ANGELES, 2627 South Soto Street . SAN FRANCISCO, 434 Brannan Street 
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ESPITE labor troubles, January output of a 
number of consumer and producer durable 


goods, including radios and automobiles, moved 

‘a A to a new high level since V-J Day, according to the lat- 

Better Appliances est me mthly review issued by John D. Small, head of the 

, Civilian Production Administration. This fact, plus the 

L settlement of the steel strike and hopes of early settle- 

Fa ee Z ments in still existing areas of labor strife, bring some 

We are shipping some CORWICO ©& bright spots to the "Washington scene. In aaa in- 

products for civilian use, y . | stances, however, January output slumped as a result 
and hope that we shall a of ~ steel and electrical strikes. re 

Xadio production moved out of the doldrums and 

soon be able to get f some 500,000 receiving sets were shipped during Janu- 

more to the trade Sy ary. Although still far below the prewar monthly rate 

. of 1,100,000 sets, the January output represented a 

sharp increase over fourth-quarter output in 1945, 

which totalled only 250,000 for the entire quarter. Cab- 


* Aue 
; inets, condensers and speakers still continue in tight 
] f supply. 
Picture on domestic mechanical (electric and ab- 
WIRE COMPANY, INC. sorption type) refrigerators is not as bright, due to 


strikes affecting three major producers. Output 
15 Park Row, New York 7, New York slumped by about 20 per cent to approximately 100,000 


units. Total shipments for the last quarter of 1945 
amounted to 314,000 units, including a revised Decem- 
her figure of 125,000 units. Average monthly ship- 
ments during the last quarter of 1945 and January, 1946, 
were at a rate of approximately one-third of the prewar 
output of 309,000 units a month. 


Electric Range Output Down 


Although January production of electric ranges was 
obviously hard hit by strikes, the monthly trend for the 
last quarter of 1945 was sharply up. Output for the 
quarter hit 70,640 units, almost 50 per cent of the pre- 
war quarterly rate of 131,000 ranges. 
Revised December figures bring shipments of domes- 
tic laundry equipment to some 99,000 units for the 
month, with the total for the fourth quarter reaching 
234,000, or about half of the base period rate of 474,000 
per quarter. Strikes undoubtedly cut into January 
shipments. Enameling stock and other steel items, elec- 
| tric cord sets, switches, tubs, and wringers are some of 
Quier the components and materials in short supply. 

LOW POWER CONSUMPTION — . : Electric iron production in last quarter of 1945 

NO RADIO INTERFERENCE j reached 867,000 units or 76 per cent of the prewar 
: average quarterly rate of 1,140,000° units. Monthly 
| trend has been steadily upward, but January output has 
| probably slipped downward as result of strike condi- 
| tions. Vacuum cleaners also showed a steadily rising 
| 
} 


Double Blower Unit 


For undergrate forced draft units, large photo- 
graphic dark rooms, humidifiers, air conditioning 
equipment, etc. 


Take advantage of Heinze’s 42 years and more 
in building electrical motors and motor-driven 
apparatus. 


:§ =6©| monthly trend at the end of 1945 with a total output for 

Heinze Electric Co. : | the fourth quarter reaching 210,000 units, or 45 per 
:§ =6| cent of the prewar quarterly average of 468,000 units. 

685 Lawrence Street : Component bottlenecks are holding up production in 


LOWELL, MASS J | many instances. 


| With the steel strike settled, production is coming 
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ELECTRICAL CONTACT ENGINEERING (GRR 


How to Avoid Overheating 
in Electrical Contacts 


Overheating of electrical contacts is a common defect 
caused almost invariably by high contact resistance 
and accompanied by voltage drop. 


One approach to the problem is an observation of the 
expected operation of the device. Whether the contacts 
remain closed for long periods or operate frequently, 
protective measures must be considered to avoid over- 
heating. 


Contacts which operate at excessive temperatures tend 
to arc more severely, also to transfer and weld more 
readily. Consistent arcing, tendency to transfer or weld, 
are serious detriments to equipment performance. When 
operating temperatures are too high, the character- 
istics of almost any contact material usually are ad- 
versely altered. 


Excessive heat generated by loose assembly often causes 
premature failures. This is most likely to occur when 
rivet type contacts are used. The remedy is to be sure 
that parts are clean before they are riveted and that 
the riveting is tight. 


If the cause of overheating is found to be high contact 
surface resistance, the remedies may be to use larger 
contacts, or use a different contact material. The 
choice of a contact material, so far as surface resistance 
is concerned, should not be determined by the inherent 
conductivity but by the ability of the material to re- 
tain a surface of low resistivity after prolonged use. 
Here the counsel of a Fansteel metallurgist could be 
most helpful. 


Sometimes, high contact surface resistance is not the 
result of using the wrong material but failure to dis- 
sipate heat. This trouble is often overcome either by 
increasing the thickness of the contact itself or the 

















Product engineers find valuable helps in our book- 
let ‘““FANSTEEL ELECTRICAL CONTACTS—AN 
ENGINEER’S HANDBOOK’ ’. It is the most authen- 
tic book on today’s electrical contact engineering 

. mailed gratis. 


> FANSTEEL 


COMMON CAUSES 
of OVERHEATING: 
@ contact roerenre ? 
@ Wrong contect 





contact backing, or by the use of a wider shoulder in the 
contact backing. Another good way to dispose of heat 
is to assemble contacts by welding or soldering, rather 
than by riveting or use of lock nuts with screw type 
contacts. It should always be remembered that arcs, 
however small, generate heat. 


Heat caused by high contact resistance is sometimes a 
matter of insufficient mechanical pressure. The remedy 
is to simply modify the operating mechanism. For ad- 
ditional pressure a radius-faced contact paired with a 
flat-faced contact often solves the problem, but remem- 
ber, a small contacting area can wear down more 
rapidly. Allowance for wear must be considered where 
contact spacing and adjustment are critical. 


Frequently the exact cause of overheating is not readily 
apparent and ineffective corrective measures may only 
complicate matters. When such troubles occur, the 
simple solution is to call in a Fansteel engineer, or to 
send your device to the Fansteel laboratory for com- 
prehensive study. Utilize our extensive facilities. 


Write for your copy today. 


METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 


Sales and Service in Principal Cities 






WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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GRACOIL 


%& Make sure your product will give steady, unfailing, long term 
performance in highly competitive reconversion markets. Equip 
with coils and transformers of correct electrical and physical 
characteristics such as produced at the Gramer Company and be 
. assured of INCREASED SALES through superior performance. 
Let us prove the Gramer pledge of “One Good Turn—or a 
Million” can mean quality, in any quantity, at the right price! 


TRANSFORMERS 


r 


A wide variety of fully enclosed trans- 
formers, ranging in size from a few watts 
to several kilowatts capacity are regular 
items of manufacture. Smaller units, such 
as filament transformers, audio transform- 
ers and filter reactors are often mounted 
in channel frames either with or without 
side shells. 


Isolation transformers and step-up or 
step-down transformers round out the 
comprehensive “Gracoil” line regularly 
produced by Gramer. 


COILS ano CORE ASSEMBLIES 


Every “GRACOIL” is wound to a speci- 
fied number of uniform turns from pre- 
cision gauged wire. Every “GRACOIL” 
is fully insulated, thoroughly impregnated 
and properly laminated when supplied as a 
complete transformer. The most rigid 
inspections and tests make sure that each 
“GRACOIL” is worthy of the name it 
bears! 


COIL & CORE ASSEMBLIES INCLUDE: 


Armature - Field - Choke - Balance - In- | 
duction - Magnetic-Reactance - Re- | 
sistance - Solenoid - Relay - Telephone 


RELAY COIL 


Let competent “GRACOIL” engineers make 
specific recommendations for you. 


WRIT 
THE GRAMER COMPANY 


Clectrical Coils and Jransformers 


7734 N. PULASKI RD. CHICAGO 39, ILL. U.S.A 
SL eS SS Se ae RE BRT RE 
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back swiftly, the latest figure putting output at over 80 
per cent of capacity. This is up to pre-strike levels and 
the quickness of the recovery exceeds all previous ex- 
pectations. However, it would be idle to deny the re- 
tarding effects of the loss of some 8 million tons of in- 


| gots or 6 million tons of finished steel resulting from the 


strike shutdown. 

Cadmium is in very tight supply. As a result the 
Civilian Production Administration has _reinstituted 
strict control measures. The controls, however, are less 
stringent than those in force last year. It limits con- 
sumers to quarterly quantities of 22%4 per cent of the 


| amount used for same purposes during the year 1941. 


Lead also remains on the critical list, despite substantial 
reduction of military requirements. 

Output of fractional-horsepower motors has naturally 
been hard hit by the continuing strikes in the electrical 
field. It is estimated that January output was down to 
50 or 60 per cent of the December level of 1,079,000 
units. Backlog of unfilled orders as of December was 
23,396,000 units or approximately 21 months’ produc- 
tion at the December rate. Once labor troubles are set- 
tled, however, it is felt that production will rapidly move 
up to December levels and may quickly reach 1,330,000 
monthly. 

Other material shortages include rosin, used as a base 
for solder flux, for protective coatings and for many 
other products. A tight situation is expected for the 
balance of the year. Titanium dioxide, important con- 
stituent of baked-on enamels and paints, is also in short 
supply with demand steadily increasing. The Civilian 
Production Administration is arranging for assistance 
leading to the construction of new manufacturing facili- 
ties. And radio manufacturers continue to be harassed 
by shortages in cabinets as a direct result of the unusu- 
ally severe stringency in lumber supplies. 

The CPA moved to help fractional-horsepower pro- 
duction by setting up a system of priorities assistance to 
manufacturers of a-c motors. Ina parallel action CPA 
granted priorities assistance to producers of electrical 
steel sheets, important component of these motors. In 
the direction of preventing hoarding or pre-emptive buy- 
ing of scarce materials, the CPA tightened inventory 
controls on several products, among them copper. Max- 
imum inventory of all supplies of copper and copper 
base alloys is limited to a 45-day period. 


Miscellany .. . 


To check on allegations that manufacturers are hoard- 
ing consumer durable goods until prices are raised, the 
CPA made a spot survey of 34 leading producers of 


| electrical appliances and radios, as of the end of Decem- 


ber... . The report gives the manufacturers a clean bill 
of health. . . . “No excessive inventories of finished 
products being withheld from the market,” says the 
CPA. ... Surplus Property Administration reports that 
much of the surplus radio and electrical equipment will 
consist of special character not readily adaptable to 
peacetime use and “will be suitable only for salvage or 
scrap.” 


The Medal for Merit has been awarded by President Truman 
to Colonel Sosthenes Behn, president of International Tele- 
phone and Telegraph Corp., for fostering “extensive research 
and development which produced radio and telephone equipment 
used to great advantage by the Army.” 


ELECTRICAL MANUFACTURING 



















Surface treatment on a cloth strue- 
ture to meet a great variety of 
functional and decorative uses. 
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THE HOLLISTON MILLS, INC., NORWOOD, MASSACHUSETTS 
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HIGHLIGHTS 


ECONVERSION has obviously taken a severe 

pummeling from the succession of major and 

minor strikes, the controversies and uncertain- 
ties of price controls, the shortages of basic materials 
and parts. The reconversion timetable has undoubtedly 
been set back by at least three months ; and a substantial 
chunk of pent-up consumer buying power has been dis- 
sipated on the picket lines. But the overall picture is far 
less gloomy than newspaper headlines and_ political 
wrangling in Washington may indicate. For there is 
a steady, if temporarily subdued, piling up of evidence 
that industry is fully committed to progress and expan- 
sion and has every confidence that the country is on the 
verge of unprecedented industrial activity. 

Individual company plans continue at a high level of 
activity. Even where production lines are bogged down 
through strikes or materials shortages, management is 
moving ahead with plans for new plants, new research 
laboratories, and new products. (See the Industrial 
Briefs columns that follow this section.) Interesting 
sidelight is a very keen interest in overseas markets, 
with many companies in the electrical and related fields 
organizing special international divisions or subsidiaries. 

Augury of quick recovery once labor troubles are 
ironed out is the swift rebound in steel production and 
in other fields where strikes have been settled. Steel 
mill output, at this writing, has already topped 80 per 
cent of capacity and is back to its pre-strike level. In 
the automobile field, Ford and Studebaker report con- 
siderable progress. The glass industry reports an in- 
crease in production. And from almost every direction 
there is ample evidence that overall factory production, 
despite difficulties, is high—as high, according to most 
estimates, as it was in 1940. 

In the radio and the electric appliance fields most 
manufacturers—hard-hit though they have been by 
shortages in materials and components—have been ag- 


lectric Industrial Trucks in Use in U 
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Steady growth in manufacture of electric industrial 
trucks is reflected in this record of constantly expand- 
ing number of trucks in use. 
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gressively pushing distribution plans and in many cases 
have been able to place samples on distributors’ display 
counters. Backlogs of orders on the books of manufac- 
turers are substantial—in many instances they are of 
record-breaking volume. Industrial equipment makers 
also report heavy backlogs of business. The same situa- 
tion applies to producers of basic raw materials and 
components. 

Accumulated purchasing power and eagerness to 
acquire consumer durable goods are in no way diminish- 
ed. This is crystal-clear from every trade report. The 
National Association of Purchasing Agents, for in- 
stance, says that “in spite of the numerous handicaps, 
business has held at surprisingly high levels, particu- 
larly in the case of retail sales and production of smaller 
manufacturers.” The situation is also true of industrial 
buyers, with “demand far in excess of supply in prac- 
tically all basic and essential materials required for 
manufacturing operations.” 

Most recent weekly trade review of Dun & Brad- 
street, Inc., reports that wholesale activity continues 
“unabated” with volume even higher than in the previ- 
ous week reported. And the volume of electrical appli- 
ances is reported as slightly higher. Another barometer 
of overall purchasing demand is the record level of mail- 
order and chain-store sales during February. Thirty- 
four companies in the field report a 21 per cent gain 
over same period in 1945, 

Enthusiasm continues to be shown at trade shows in 
every field. Effect of these trade shows goes beyond the 
sponsoring industries; their impact extends on a wide 
horizontal level and touches practically every industrial 
field. Typical is the 20th Exposition of Chemical Indus- 
tries recently held in New York. The 400-odd exhibits 
on four floors of the Grand Central Palace represented 
not only the chemical industries but constituted a reflec- 
tion of activity and future planning by manufacturers 
of electric motors, pumps, clutches, laboratory equip- 
ment, valves, X-ray equipment, electric furnaces, etc., 
and an almost bewildering variety of electrically ener- 
gized compounding, milling, and other types of process- 
ing machinery. Fact is, that electrically or electronic- 
ally operated or controlled products of new design are in 
evidence at almost every trade show. For example, 
feature of another recent show, the 43rd American Toy 
Fair held in New York City, was the number of electric 
toys incorporating novel electrical design features. 


Annual Reports 
Perhaps nothing testifies so much to the basic sound- 
ness of the industrial situation and to the confidence of 


American business. in the immediate future as the 
record of wartime accomplishment and peacetime plan- 


ning presented in the annual reports of companies, both 
big and small. Reports already received from Radio 
Corp. of America, American Telephone and Telegraph 


ELECTRICAL MANUFACTURING 








Pecans years of development were compressed 
into months during war-time, we now find ourselves 
with new materials of such wide usefulness that ALL 
of their applications have not yet been explored and 
catalogued. Before, we knew exactly what each Fel- 
Pro product could do, and recommended on that 
basis. Now, we frequently have new uses for these 
versatile products suggested by customers, or, they 
state problems and we find we already have the 
answers in these new synthetics. 


That spotlights Fel-Pro’s Advantage No. |— is per- 
petual engineering curiosity and development, resulting 
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SUPERIOR 
METALLIC 
PACKINGS 
PATENTED — because they are better. 
In these folded strands of lead, alumi- 
num or copper foil, depending on the 
service, are plaited in spiral form. The 
strands and spirals may or may not 
contain fibrous cores, also depending on 
the service, and desired resiliency. These 
packings handle widest heat range, re- 
sist caustics, acids, in exacting applica- 
tions. Get catalog. 


in Technical Know-How. Advantage No. 2 is Fel-Pro’s 
Facilities —the equipment and experience that make 
possible the economical production of gaskets to highest 
quality standards. Make those two advantages yours! 


Get Free 50-Sample Portfolio 


Write today for Fel-Pro’s filing size (8)2” x 11”) port- 
folio containing more than fifty actual samples of 
reliable sealing, gasketing, sound- and vibration- 
dampening materials... the latest developments in 
this field. Write also for details of Fel-Pro’s No-Charge 


Consultation Service. 


with Sealing Materials, Gaskets, Packing, Sound- and Vibration- 


Dampening Materials, Specially Treated, Die-cut and Fabricated by 


FELT PRODUCTS MFG. CO., 1536 Carroll Ave., Chicago 7, Ill. 


ome eneme=-ATTACH THIS TO YOUR LETTERHEAD*—-—-—3-3--"— “| 
4 FELT PRODUCTS, 1536 CARROLL AVE., CHICAGO 7, ILL. i 
} Gentlemen: Without cost or obligation send me your Free Portfolio | 
{ of Gasketing and Sealing Materials and details of your No-Charge | 
j Consultation Service. i 
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PRODUCT 
PERFORMANCE 
BEGINS HERE 


. 


We 

* 
a 
" ELECTRICAL 


Tue test of an electrical sheet ant 
comes in the performance of the finished 
product. And it is here that Newport Elec- 
trical Sheets continue to prove their high 
quality. They punch cleanly; are always true 
to gauge and uniform in physical and elec- 
trical properties. You can depend implicitly 
on Newport for your electrical sheet require- 


ments. Complete details will be sent on request. 


NEWPORT PRODUCTS 


Hot Rolled Steel Sheets—Hot Rolled Pickled 
Steel Sheets—-Newport Electrical Sheets—GOHI 
Pure Iron-Copper Alloy Sheets—Globe Brand 
Galvanized Steel Sheets—Newport Colorbond 
Steel Sheets—K CB Copper Steel Sheets—Newport 
Long Terne Sheets—Newport Galvannealed and 
DeLuxe Metal Sheets—Aircraft Quality Alloy 
and Carbon Steel Sheets and Plates. 


—— DIVISION OF ~~ 
ikadiame (4% THE ANDREWS STEEL CO. 
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and others outline comprehensive plans for expansion 
in all directions. And, incidentally, they reflect how 
rapidly reconversion can move ahead once labor and 
other current difficulties are out of the way. For in- 
stance, four months after V-J Day the Western Electric 


| Company was turning out telephones at a higher rate 
| than in any previous time in its history. 


| Television Moves Ahead 


Despite controversy between black-and-white color 
television, manufacturers are moving steadily toward 


| bringing television to the public as quickly as possible. 


Strong support for the color video has come from 


| Zenith Radio Corp., Chicago. Commander E. F. Mc- 
| Donald, company president, indicates that Zenith in- 


tends to produce color television receivers for high 
frequencies, rather than for black-and-white for the old 


| frequencies. Meanwhile Columbia Broadcasting System 
_has granted manufacturing licenses to Westinghouse 
| Electric Corp. for television receivers and studio equip- 
| ment embodying the CBS ultrahigh frequency color 


video developments. 


INDUSTRIAL BRIEFS 


RCA Victor Division of the Radio Corp. of America 
marks further expansion in the field of auto radio by leasing 
a new plant in the Chicago area to be devoted to the manu- 
facture and assembly of this type of radio. The new plant, 
located at 51st and Menard Streets, will provide approximately 
160,000 sq. ft. of manufacturing space. It is expected to be in 
full operation by June 1. Present production of auto radios 
at the RCA Indianapolis plant will be transferred to Chicago. 
The Indianapolis plant will be used solely for the output of 
radio-phonographs. 


Entrance of Pesco Products Company, Division of Borg- 
Warner, Cleveland, Ohio, into the aircraft motor manufacturing 
field is announced. First of a new line of motors is now offered 
after three years of research and development by the company’s 
electrical engineering staff. The line of motors will serve to 
round out Pesco’s production of aircraft hydraulic, fuel and 
vacuum pumps, and of accessories. 


Advance Transformer Company, manufacturers of ballasts 
for all types of fluorescent lighting, are moving from their pres- 
ent location to new and larger quarters at 1122 W. Catalpa 
Ave., Chicago. 


Joseph A. Weiger, vice-president of P. R. Mallory & Com- 
pany, Inc., and Henry D. Weed, Jr., manager of the resistance 
welding alloy division of the company, have resigned to form 
a new manufacturing firm, Weiger, Weed & Company. They 
will specialize in resistance welding electrodes, electrical con- 
tacts and special metallurgical products. Headquarters will be 
in Detroit at 11644 Cloverdale Ave., where office and produc- 
tion facilities have been established. 


Chicago Molded Products Corp., Chicago, has just an- 
nounced a major program of expansion which involves ex- 
tensive additions to present buildings and plant equipment. De- 
velopments already completed or under way have a value of 
approximately $500,000, and it is expected that by the end of 
1947, total expenditures will reach the million dollar mark. 
The acquisition of the building occupied by the Patton Tractor 
Equipment Company was the first step in the new program 
Under construction now is a new section connecting the latte: 
building with the main plant. This new addition will be oc 
cupied by the expanded thermoplastics molding division. 


A special development program leading to the production of 
laminates from silicone resin and fiber-glass base to form a 
highly heat-resistant electrical insulation material is under way 
by the Formica Insulation Company, Cincinnati, Ohio, under 
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BUILDS GREAT LITTLE METERS 


The precision-built DeJur PIVOT construction gives 
114” Meters are doing a maximum accuracy — re- | 
man-sized job on many duces pointer-rocking, and 
applications where space wear on bearing surfaces 
must be conserved. —greatly lengthening the 
DeJur EXTERNAL life of the instrument. 


External Pivot Internal Pivot 
Compact, Trouble-Free Modern Design DeJU Not Used by De 


Pant. 





The Dejur Model 120 
Miniature (1 .”) Meter 





DeJUR RHEOSTAT = POTENTIOMETERS 
ARE PRECISION BUILT... 


in a wide line of models for many 
electronic and general electrical ap- 
plications. They are electrically and 
mechanically engineered to meet 
the precise requirements of electri- 
cal manufacturers. 

The 11 Watt Model 275 (illus- 
trated) is typical of DeJur Poten- 
tiometers. Rugged yet light in 
weight, it is built to give outstand- 
ing service under the most severe 
operating conditions. 


WRITE FOR THE LATEST DeJUR CATALOG 


{ 


Send details of your requirements to DeJUR-amsco CORPORATION 
DeJur. Our engineers will gladly ad- , 

vise the correct instrument to meet Wy LONG ISLAND CITY 1, N. Y. 
your needs. 


RIA ETERS.. VOLTMETERS...FO.TENTIG MET E te 


‘ 
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FISHER PIERCE 


ELECTRONIC CONTROLS 
FOR 

MANUFACTURERS 

OF MACHINERY 

(and equipment) 


® Photorelays 


Electronic Relays 


* 
® Sensitive Overcurrent Relays 
s 


Remote Control Equipment 
(Servo Mechanisms ) 


High-Speed Photoelectric Registration 
Controls 


Electronic Timers (Interval, Sequence, 


Repeating Cycle, Delayed Action) 


Our Engineering Department will 

be glad to discuss your problem. 

Write and tell us what 

res you would like 


ASISHER-PIERCE 


c ° M P A N Y 
40 CEYLON ST. BOSTON 21. MASS. 


* 


WHAT TYPE OF 
JEWEL ASSEMBLY 
DO YOU NEED! 


No matter what type 
or size of Jewel Light 
Assembly you need, 
chances are we can pro- 
duce it for you quickly, 
more satisfactorily, and 
a lower cost! Here, 
every facility is avail- 
atle for high speed 
cuantity production . . 
speedy, efficient, eco- 
nomical service. Drake 
patented features add 
greatly to the value and 
dependability of our 
products. 


* 


You'll like the friendly, intelligent 
cooperation of our engineers. Let 
them help you with signal or 
illumination problems. Sugges- 
tions, sketches, cost estimates or 
asking for our newest catalog in- 
cur no obligation. 
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VM: 1 2 ee OL eee 


to accomplish. 


sponsorship of the Navy Department. George H. Clark, vice- 
president in charge of engineering and research at Formica, 
discloses that the development has reached a point where satis- 
factory laminated sheet material has been produced, and is now 
in process of being tested. The silicones are supplied by Dow- 
Corning Corp., Midland, Mich., and the fiber-glass fabric by 
Owens-Corning Fiber Glass Corp., Newark, Ohio. 


Centro Research Laboratories, Inc., formerly associated 
with The Insl-x Company, Inc., Brooklyn, N. Y., have completed 
a new laboratory with improved facilities located at Briarcliff 
Manor, N. Y., where they will continue research in electronics, 
corrosion, protective coatings and other fields. 


Electronic Engineering Company, Chicago, voted to incor- 
porate at a meeting of the officers held recently. The com- 
pany will now be known as Electronic Engineering Com- 
pany, Inc. 


To meet the increasing demand for all types of capacitors, 
Cornell-Dubilier Electric Corp. has leased two floors of a 
large plant at 55 Cromwell St., Providence, R. I. This new 
manufacturing space will be used as a feeder, producing sub- 
assemblies for the company’s other factories. 


Fedders Manufacturing Company, Inc., corporate name has 
been changed to Fedders-Quigan Corp. Headquarters will 
remain at Buffalo, N. Y. 


International Nickel Company, Inc., New York City, 
has announced the opening of the St. Louis Technical Section 
of its development and research division. The new section, 
under the direction of George A. Fisher, Jr., will be located 
at the Ambassador Building, St. Louis 1, Mo. 


K-D Lamp Company, Cincinnati, Ohio, has acquired a 
plant with more than 140,000 sq. ft. of factory space at 1910- 
1916 Elm St., Cincinnati, in order to provide for an expansion 
program. K-D Lamp Company is a wholly-owned subsidiary 
ot Triumph Industries, Inc., which in turn is owned by Noma 
Electric Corp. 


J. M. Ney Company, Hartford, Conn., is expanding its 
research and production of precious metal alloys for industrial 
applications, including alloys for electrical applications such as 
contacts for potentiometers. 


R-B-M Division of Essex Wire Corp., Logansport, Ind., 
is celebrating its 25th anniversary this year as manufacturers 
of magnetic controls for a variety of industrial purposes. 


Grayhill, Chicago manufacturers of industrial electrical 
switches, have established facilities for custom molding of small 
phenolic pieces on a low production basis, particularly suitable 
for pre-production runs, experimental lots, etc. 


Establishment of the Ohmite Laboratory has been an- 
nounced by the Illinois Institute of Technology, Chicago, 
to provide service in the field of precision measurement of elec- 
trical and magnetic quantities. The laboratory has been estab- 
lished as a result of a contribution by David T. Siegel, president 
of Ohmite Manufacturing Company, Chicago. 


The Montreal subsidiary of Monsanto Chemical Company, 
St. Louis, Mo., Monsanto (Canada) Ltd., has under con- 
struction a polystyrene plant whose output is expected to 
greatly exceed Canada’s prewar requirements for the widely- 
used thermoplastic material. It is planned to begin production 
this year. 


Pittsburgh Corning Corp. has made plans for an expansion 
of existing facilities for the manufacture of Foamglas, a glass 
insulation material, at its Port Allegheny, Pa., plant. 


The organization of its Broadcast Equipment Division 
has been announced by Raytheon Manufacturing Company, 
Waltham, Mass. A new line of transmitters and remote pick- 
up amplifiers will supplement the production of the new 250- 
watt AM transmitter. The general offices and factory of the 
division will be located in Chicago. W. A. Gray is divisiot 
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-—yet the Red Elastic Collar 


protects permanently against VIBRATION 


Vibration —from 1,950 sturdy hammer 
blows a minute — developed two prob- 
lem spots on the No. 36 Black & Decker 
Portable Electric Hammer. First, where 
the nuts had to lock in position on 
top of the spring-loaded-pins. Second, 
where prestressed nuts had to hold the 
vibrating tool-retainer-yoke to the spring- 
loaded-pins. All types of conventional 
fasteners failed. ESNA Elastic Stop Nuts 
held permanently! —just as they 
have held permanently against 
vibration on other types of 


hammers for over fifteen years. 





ESNA Elastic Stop Nuts are self-locking, 
easily removable, and reusable over and 
over. They protect permanently against 
Vibration, Corrosion, Thread Damage, 


Liquid Seepage and Costly Maintenance. 


Here’s a challenge: Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts— FREE, in 
experimental quantities. Or, if you want 
further information, write for literature. 
Elastic Stop Nut Corporation of 
America, Union, New Jersey. 
Representatives and Agents are 


located in many principal cities. 


r No. 36 


ele Tiataal sag 


The RED ELASTIC COLLAR 
=~ denoting on ESNA product = 


...is threadless and permanently 
elastic. Every bolt—regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar to 
fully grip the bolt threads. In addi- 
tion, this threading action properly 
seats the metal threads — and elimi- 
nates all axial play between bolt 
and nut threads. 


All ESNA Elastic Stop Nuts—re- 
gardless of size or type — lock in 
position anywhere on a bolt or stud. 
Vibration, impact or stress reversal 
cannot disturb prestressed or posi- 
tioned settings. 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 


PRODUCTS OF: 


APRIL 1946 


ANCHOR INSTRUMENT 
: MOUNTING 
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FELT 


Can Be Processed to Almost Any Consistency 


as a Puppy’s Ear 
HARD as a Maple Board 


Felt can be processed to almost any consistency 
from the softness of a puppy’s ear to the hardness 
of a seasoned maple board... . Felt can be die-cut, 
punched, skived, chiseled, turned, scarfed, ground 
or otherwise processed by simple and common 
methods... cut felts do not ravel, shred or fray 
—are often ready for assembly when shaped by a 
single, elementary operation. 


The Felters Company designs felts of quality, 
weight and thickness to fit any design requirements 
—cuts them to the exact shape and size needed. 








@ Easy to design into a 
product—many densities, 
thicknesses, qualities. 


@ Not affected by normal at- 
mospheric conditions — 
moisture, sun, heat, cold. 

@ Excellent for wicking and 
filtering — has high capil- 
lary value. 

@ Has high degree of re- 
siliency. 


@Dampens vibration— 


recommended for use un- 
der vibrating machines. 

@ Cuts with a clean non-fray 
edge. 

@ Effectively deadens noise. 

@ Easily cemented to other 
surfaces. 

@ Has an unusually high 
breaking point. 

@ Has excellent coefficient 
of friction against wood, 
glass, metal. 


The Felters Precision Cut Felt Parts Manual makes 
ordering easy—insures prompt, accurate deliveries. 
Write to The Felters Company, 210- UUSouth St., 

Boston 11, Massachusetts. 


Offices: New York, Philadelphia, Chicago, Detroit. Sales 
Representatives: San Francisco, St. Louis. Mi//s: Johnson City, 
New York; Millbury, Massachusetts; Jackson, Michigan. 


THE ' 


COMPANY 


Wik 
Vite Sa 
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_ at the exhibit. 


manager, W. E. 
engineer. 


Phillips, plant manager and S. G. Jones, chief 


The general offices of National Electric Products Corp. 
will occupy the entire 13th floor of the Chamber of Commerce 
Building, Pittsburgh, Pa., on and after May 1. The Veterans 
Administration recently acquired the Fulton Building, where 
National Electric had maintained their offices for the past 40 
years. 


Noma Electric Corp., New York City, has purchased 
Refrigeration Corp. of America, New York City, makers 
of home and farm freezers, frozen food lockers and air condi- 
tioning units. This acquisition marks the second step toward, 
the completion of Noma’s plan to enter the field of durable 
consumer goods. John Bess will continue as president of Re- 
frigeration Corp. and no change in management or policy is 
contemplated. 


Eaton Manufacturing Company, Cleveland, Ohio, has 
acquired the Dynamatic Corp., Kenosha, Wis. The latter 
company will continue operations in Kenosha. This transaction 
combines the activities of Dynamatic with those of Eaton Re- 
search Laboratories, and expands the company’s activities in a 
wide range of industries including aircraft and electronics. 


Complete facilities for engineering and producing Sintered 
Alnico II in a wide variety of small magnet sizes and odd 
shapes have been announced by the Stackpole Carbon Com- 
pany, St. Marys, Pa. They are licensed under General Electric 
patents. 


Chemical Coating Corp., with general offices in New 
Britain, Conn., has been formed to manufacture and sell spe- 
cialized industrial coatings, lacquers and technical finishes. 


Hallicrafters Company, Chicago, has purchased the Elec- 
tronic Winding Company, 5031 Broadway, Chicago, as part 
of its plan for an extensive enlargement of its component parts 
division. The latter division will be moved to the Broadway 
plant where they will be merged with those of the former com- 
pany. Irving Glerum will head the newly enlarged division as 
superintendent, with J. S. Paterson and Frank Mitchell as 
engineers. 


Merger of Cleveland Tungsten, Inc., Cleveland, with the 
Molybdenum Corp., Pittsburgh, was recently announced. 


Sylvania Electric Products, Inc., has announced the con- 
struction of an entirely new plant for the assembly of home 
radio receivers at Riverside, Cal., for their wholly-owned sub- 
sidiary, the Colonial Radio Corp. of Buffalo, N. Y. 


TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


Metal Powder Group Meet 


Technical sessions will be featured at the annual spring meet- 
ing of the Metal Powder Association to be held in New York 
City at the Waldorf-Astoria Hotel on June 13. Robert G. 
Kenly, The New Jersey Zinc Sales Company, New York City, 
is chairman of the program committee. Headquarters of the 
society are at 420 Lexington Ave., New York 17. 


National Instrumentation Conference Scheduled 


First instrumentation conference and exhibit to be held on a 
nationwide basis is to take place in the- Wm. Penn Hotel, Pitts- 
burgh, September 16-20 under auspices of the Instrument So- 
ciety of America. This conference was originally scheduled for 
September of 1945, but was postponed because of transportation 
difficulties. 

Daily technical sessions will be featured at the meeting, and 
a heavy representation of instrument manufacturers is expected 
Already, some 75 companies have indicated that 
they plan to participate. Of particular interest on the program 
will be a series of short educational courses directed by the 
chairman of the society’s educational committee, Dr. B. R. 
Teare, who is professor in charge of electrical engineering at 
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-040’ wall sections for 


ansing alum Slik "Tous = 


What more spectacular transition from war to peace can be imagined than 
a switch from fuses to toys? 

And what toys they are! They are made of Aluminum. They are cast under 
high pressure. They are nearly indestructible even though wall sections 
are only .040”. 

The Lansing toy manufacturers of Lansing, Iowa, were obliged to make 
wooden toys during the war. When they could change to metal production, 
they decided to take full advantage of war time progress in Aluminum. The 


Madison-Kipp high-high pressure process gave the desired spectacular results 
and now for the first time high quality, high strength, permanence and light- 
ness are incorporated in a full series of 3” and 7” high grade toys that sell at 
extremely low prices. 


Madison-Kipp is both experienced and equipped to handle the really high 
quantity production jobs. 


MADISON-KIPP CORPORATION 
214 Waubesa St., Madison 4, Wisconsin 


Skilled in die casting mechanics 
experienced in lubrication engineering 
originators of really high speed air tools. 





The New Brush Holder 
with the 4 Features 


Bs Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 

4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 

Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Mera Propucrs, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


Py A Pra e oMolding A 


AND MANUFACTURING COMPAN 


333 NORTH WHIPPLE STREET + CHICAGO 12 


Carnegie Institute of Technology. Further particulars regard- 
ing the conference and exhibit are obtainable from the society’s 
headquarters, 1117 Wolfendale St., Pittsburgh 12. 


Lamme Medal Awarded to Prince 


Award of the 1945 Lamme Medal of the American Institute 
of Electrical Engineers has been made to David C. Prince, 
vice-president, General Engineering and Consulting Laboratory, 
General Electric Company, Schenectady, N. Y. 

The medal was awarded to Mr. Prince for “his distinguished 
work in the development of high voltage switching equipment 
and electronic converters.” It will be presented to him at the 
summer convention of the institute, to be held in Detroit, 
June 24-28. 


Societies Elect Officers 


At the recent 52nd annual meeting of the American ‘Society 


| of Heating and Ventilating Engineers held in New York City, 


Alfred J. Offner, consulting engineer, New York City, was 
elected president. Other new officers installed included: First 
vice-president, B. M. Woods, director university extension, 
University of California, Berkeley, Cal.; second vice-president, 
G. L. Tuve, professor of heat-power engineering, Case School 
of Applied Science, Cleveland. 

The Propeller Fan Manufacturers Association at its recent 


Calendar of Meetings 


April 3-5—National Aeronautic Meeting (Spring), So- 
ciety of Automotive Engineers, Inc., Hotel New Yorker, 
New York City. 

April 8-11—Spring Meeting, National Electrical Man- 
ufacturers Association, Palmer House, Chicago. 

April 8-12—“New Era” Exposition and Annual Meet- 
ing, The American Society of Tool Engineers, Cleveland 
Public Auditorium, Cleveland. 

April 9-10—10th Annual Westinghouse Machine Tool 
Electrification Forum, Hotel William Penn, Pittsburgh, 
Pa. 

April 22-27—First National Plastics Exposition, Society 
of the Plastics Industry, Inc., Grand Central Palace, New 
York City. 

April 23-27—Annual Meeting, Convention and Exposi- 
tion, Oil-Heat Institute of America, Commercial Museum, 
Philadelphia. 

April 25-30—TInternational Lighting Exposition, spon- 
sored by National Electrical Manufacturers Association, 
Stevens Hotel, Chicago. 

April 29-30—Spring Meeting, Transmitter Section, En- 
gineering Department, Radio Manufacturers Association, 
Penn-Harris Hotel, Harrisburg, Pa. 

May 7-9—National Association of Corrosion Engineers, 
Kansas City, Mo. 

May 13-16—1946 Radio Parts and Electronic Equipment 
Conference and Show, Stevens Hotel, Chicago (sponsor- 
ed by Parts Division, Radio Manufacturers Association ; 
Association of Electronic Parts and Equipment Manu- 
facturers; and others). 

June 2-5—Spring Meeting, American Society of Re- 
frigerating Engineers, St. Paul Hotel, St. Paul, Minn. 
June 2-7—Summer Meeting, Society of Automotive 
Engineers, Inc., French Lick Springs’ Hotel, French 
Lick, Ind. 

June 3-5—The 30th Annual Meeting, American Gear 
Manufacturers Association, The Homestead, Hot Springs, 
Va. 

June 12-13—Annual Membership Meeting and Conven- 
tion, Radio Manufacturers Association, Stevens Hotel, 
Chicago. 

June 13—Annual Spring Meeting, The Metal Powder 
Association, Waldorf-Astoria Hotel, New York City. 
June 17-19—General Meeting, National Electrical Man- 
ufacturers Association, The Homestead, Hot Springs, Va. 
June 24-28—Summer Convention, American Institute of 
Electrical’ Engineers, Detroit. 

June 24-28—49th Annual Meeting and Seventh Exhibit 
of Testing Apparatus and Related Equipment, American 
Society for Testing Materials, The Statler, Buffalo, N. Y. 
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made to 5elt..with CHROMEL 


than 40 years ago. Since then it has been 
widely used with increasing confidence on 
all types of electrical heating appliances. 
Yes, when you use CHROMEL, your 
products sell... and stay sold! 


HOSKINS MANUFACTURING CO., DETROIT 


If your products are based on the use of 
electric heat, you can add extra, longer- 
lasting quality simply by using CHROMEL 
Electric Heating Element Wire. 

This amazing resistor wire first made 
electric heat economically possible more 
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HOSKINS 
CHROMEL 


ELECTRICAL HEATING ELEMENT 


WIRE 





Small electro-magnetic units on 
which so much depends for great- 
est precision in a multitude of 
operations. Solenoids require much 
more engineering than indicated 


in drawings below. D. W. D. nt ot Type 


No. 2 
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Precisely constructed to your specifications for dependable 
performance. Pressure-riveted, laminated steel frames for 
longest life. Mounting front and side plate one-piece for 
greatest strength. Phosphor bronze plunger guides for 
longest wear. Cadmium plated. Impregnated cloth-taped 
coil, not affected by cutting oils or coolant. All sizes de- 
signed to specifications for constant or intermittent duties, 
any commercial frequency, or voltage. 


Two large plants - over 30 years experience 


On hand a wide variety of special parts, standard with 
us, available for your requirements —at a cost-saving. 
Call on Davis for Coils, Kickers, Magnets, Transformers, 
Electro-Magnetic Windings, and assemblies of all kinds. 


Phone, wire or write. 


DEAN W. DAVIS & CO. 


Precision-Made Coils for every electrical purpose 
1006 FIRST STREET KENTLAND, INDIANA 
Factories in Chicago ond Kentland 


Quotations on request. 
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annual meeting held in Detroit elected M. L. Aitken, manager 
of Propellair, Inc., Springfield, Ohio, as president for 1946, and 
H. M. Guilbert, of the propeller fan division of B. F. Sturtevant 
Company, Boston, as vice-president. 

Officers for 1946 were also elected by the Resistance Welder 
Manufacturers Association at its recent regular meeting. Head- 
ing the association as president is H. B. Warren, executive vice- 
president, Thomson-Gibb Electric Welding Co., Lynn, Mass., 
and the new vice-president is G. N. Sieger, president and gen- 
eral manager of S-M-S Corporation, Detroit, Mich. 


Special Machine Design Session 
on Agenda of ASTE Annual Meeting 

Annual meeting of the American Society of Tool Engineers 
and its big “New Era” Exposition will be in full swing during 
April 8-12 at the Cleveland Public Auditorium. Scheduled 
exhibits of machines, methods and materials encompass a wide 
variety of important developments. Among other subjects, the 
technical meetings will feature sessions devoted to special 
machine design. Discussion is scheduled on the driving unit 
and its basic machine design; machine controls activated 
hydraulically, electronically, or mechanically; and other de- 
sign factors. 

Other technical sessions scheduled will include discussions 
on quality control, including statistical quality control, toler- 
ances, and combined: physical dimensional and economic stand- 
ards. Another feature will be an educational round-table session 
on April 10, at which deans of engineering schools and their 
students will be guests. 


New Chapter to SPI Handbook Published 

The fourth chapter of the Society of the Plastics Industry’s 
technical handbook, titled “Testing Plastics Parts,” has been 
prepared by the engineering and technical committee of the 
society and will be available on April 10. 

Dealing primarily with tests given to various types of end 
products, the chapter discusses the following subjects: Impact 
tests to determine the strength and resistance to shocks of 
various products; moisture resistance tests; means for ascer- 
taining dimensional stability; heat resistance; crushing tests 
and other performance tests. 

Dr. Garson Meyer of Eastman Kodak Company headed the 
committee which produced the chapter: Other members in- 
cluded: Dr. Robert Burns of Bell Telephone Laboratories ; 
E. B. Cooper of E. I. du Pont de Nemours & Company, Inc.; 
Dr. Ray B. Crepps of Owens-Corning Fiberglas Corp.; Lawr- 
ence M. Debing of Monsanto Chemical Company; Alfred A. 
Glidden of Hood Rubber Company A. J. Kearfott of General 
Motors Corp.; Dr. Gordon M. Kline of U. S. Department of 
Commerce; Roger MacDonald of Plastics Manufacturers, Inc.; 
A. A. Melnychuck of Celanese Plastics Corp.; Dr. Leonard 
Smidth of Sylvan Plastics, Inc.; John K. Totten of Ford 
Motor Company; and F. E. Wiley of Plax Corp. 

Single copies of this chapter will be available from the SPI 
headquarters in New York, 295 Madison Avenue, at $1 per 
copy. There are reduced rates for orders in larger quantities. 


NEMA Section Officers Elected 


Recent section or group elections of the National Electrical 
Manufacturers Association included the following: 

J. W. Stirling, Jr., Westinghouse Electric Corp., East Pitts- 
burgh, Pa., was elected vice-chairman and secretary of the 
capacitor section, and F. G. Stebbins was. re-elected chairman. 

Grant Call, Edison General Electric Appliance Company, 
Inc., Chicago, Ill., was elected chairman of the commercial 
cooking equipment section, and Ely Griswold, Griswold Manu- 
facturing Company, Erie, Pa., was elected vice-chairman. H. 
Michaelis, Edison General Electric Appliance Company, Chi- 
cago, Ill., was elected chairman of the technical committee. 

H. L. Gerstenberger, Weston Electrical Instrument Corp., 
Newark, N. J., was elected chairman of the electrical measur- 
ing instrument section. G. E. Rolston, Rome Cable Corp., 
Rome, N. Y., was elected vice-chairman of the flexible cord 
and cord set section. J. H. Edwards, Rome Cable Corp., had 
been appointed but could not serve. Glenn Koger, General 
Electric Company, Bridgeport, Conn., was elected chairman of 
the technical committee. 

J. H. Germany; Westinghouse Electric Corp., East Pitts- 
burgh, Pa., was elected vice-chairman of the industrial heat- 
ing units and devices section, and Bruce A. Fleming was re- 
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Using — Eaton Springtites is an easy way to do two 
things at one time. 


P urcharing -—Eaton Springtites are the proper size 
bolt or screw preassembled with the correct spring lock 
washer so it can’t come off. One source, RELIANCE, for 
screw, bolt and Spring Lock Washer. 


Terenl Orgy me Eaton Springtites maintain a balanced. 
inventory by stocking spring lock washer, screw or bolts 
as one unit. Less paper work, space, and more econ- 
omy for you. 


Production am Eaton Springtites speed up assembly 
operations through the handling of ONLY one unit 


iE ATON 
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Pine SJ - a ee 
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instead of two and can be hopper fed on a production 
assembly line. Easy to handle in hard to get at places. 
High efficiency in production. 


Engineering Eaton Springtites are correctly en- 
gineered spring lock washers on quality bolt or screws 
providing the maximum in efficiency and safety at low 
cost in your product. The spring lock washer preas- 
sembled on the shank has freedom of movement to 
function efficiently maintain that all important tension 
which keeps the assembly tight and automatically com- 
pensate for inevitable looseness resulting from wear. 


Snap, bearing. lock retainer rings are 
used on 


shafts, in 


counter bores, and on 

outer races of bear- Lock 

ings. Cuts production auto matically 
cost—saves time and keep bolts, 
material. Write for screws, nuts tight and under 
Engineering Folder constant tension, compensat- 
No, 43. ing for inevitable wear and 


pany oy looseness. Write 
for #142. 
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Spring Materials 
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Somewhere in this list is a type of ma- 
terial best suited to the conditions under | 
which your spring must work. If youhave | 
special problems involving corrosion, 
atmospheric changes or electrical con: 
ductivity or resistance, Raymond engi- 
neers can help get your spring off to a 
proper start by selecting the right 
material and type of finish. 


Don't overlook any detail when you 
start spring specification. 

Let Raymond recommend... for 
spring satisfaction. 
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WIRE FORMS — SMALL STAMPINGS 
RAYMOND MANUFACTURING CO. 


VISION OF ASSOCIATED SPRING 
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elected chairman. C. G. Fuller, The Universal Clay Products 
Company, Sandusky, Ohio, was elected vice-chairman of the 
special electrical porcelain section. Robert W. Ferguson was 
re-elected chairman. 

J. F. Anderson, Continental-Diamond Fibre Company, 
Newark, Del., was elected vice-chairman of the manufactured 
electrical mica section. M. A. Chapman was re-elected chair- 
man of this section and R. H. Spry was re-elected chairman 
of the technical committee. L. L. Call, General Electric X-Ray 
Corp., Chicago, Ill., was elected chairman of the X-Ray Section. 


ASME Holds Westinghouse Centennial Dinner 

Sponsored by the American Society of Mechanical Engineers, 
a George Westinghouse Centennial dinner was held in New 
York recently. Devoted to the general theme of “George West- 
inghouse—the Man and Engineer,” the dinner was addressed by 
Gwilym A. Price, president of Westinghouse Electric, Frank 
D. Newbury, vice-president of the company, Albert N. Williams, 
vice-chairman of the board of Westinghouse Air Brake Com- 
pany, and Dean Samuel W. Dudley of the School of Engineer- 
ing, Yale University. ASME President D. Robert Yarnall 
presided, and Dean Dexter S. Kimball, of Ithaca, N. Y., a past 
president of the society, was toastmaster. 

Announcement of a science and engineering forum in Pitts- 
burgh, May 16, 17 and 18, as part of the Westinghouse Cen- 
tennial, was made by Mr. Price. The theme of the forum will 
be “Science and Life in the World,” and some 800 guests will 
be invited. Leaders in the field of science, engineering and in- 
dustry will participate in the forum, including such notable 
figures as Dr. Karl T. Compton, President of MIT, Dr. Van- 
nevar Bush, Director of OSRD, Dr. Enrico Fermi of the Uni- 
versity of Chicago, Maj. Gen. Roger B. Colton of the Army’s 
radar and electronics program, Dr. Frank B. Jewett, President 
of the National Academy of Sciences, and Charles Kettering of 
General Motors Corp. 


ASTM Studies Cathode Emissivity 


A broad program of study of important problems connected 
with research and standards on metallic materials for radio 
tubes and incandescent lamps is announced by the American 
Society for Testing Materials. The work is under the direction 
of Subcommittee VIII, of the society’s Technical Committee B-4 
on Electrical-Heating, Electrical-Resistance and Electro-Fur- 
nace Alloys. 

Of particular interest at present is work on cathode emissivity 
handled in Section A of Subcommittee VIII. It is being pur- 
sued along four lines of investigation handled by separate groups 
and is being coordinated with the purpose of arriving at a 
method for testing cathode base metal emissivity intended to 
eliminate the large number of variables occurring when regular 
tube tests are run. Tentative standards will be established to 
provide improved methods of test. 

Dr. E. A. Lederer of the R. C. A. Harrison, N. J., plant 
heads a metallurgical group. Dr. L. A. Wooten of Bell Tele- 
phone Laboratories, Inc., is in charge of the chemical group. 
R. L. McCormack of the Raytheon Manufacturing Company, 
Newton, Mass., plant is coordinating the work of nine com- 
panies who are testing various cathode materials under standard 
tube conditions. J. T. Acker of Western Electric Company is 
head of the data committee which is analyzing the data on 
cathodes received from the other groups as well as from the 
actual production experience in the participating companies. 
The work is coordinated by an advisory committee headed by 
T. H. Briggs, Superior Tube Company, Norristown, Pa. 


Welding Papers Made Available by AWS 


Reprints in pamphlet form of the prize winning Adams Lec- 
tures presented at the 25th and 26th annual meetings of the 
American Welding Society are now available from the society’s 
headquarters, 33 W. 39th St., in New York at 50c a copy. 

The Adams Lecture at the 25th annual meeting last year was 
by Dr. Samuel L. Hoyt on “Selection of Steel for Welding.” 
The paper provides a discussion of fundamentals of welding 
construction, discusses three-dimensional stress systems ereated 
by welded fabrication as compared to stress systems in riveted 


-assemblies, and treats other factors of interest to designers as 


well as fabricators. The 1944 paper was by Dr. Augustus B. 
Kinzel on “Solid Phase Welding,” and deals with the principles 
and theory of pressure welding and solid phase bonding. 
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In this old cotton press, 
the shaft is a screw travel- 
ing vertically from a nut 
in the upper cross-beam 
and rotated by a sweep 
—‘‘4 manpower.” 


Compact, dependable Delco motors 
provide an efficient ‘power package” 
on leading makes of washers, ironers, 
refrigerators, stokers, oil burners, air 
conditioners and other appliances. 
They are engineered to meet the 
particular requirements of torque and 
service ... designed with the full 
benefit of Delco Products’ long expe- 
rience in serving the appliance 
industry. If your products involve a 
turning shaft, specify Delco motors— 
available from % h.p. to 50 h.p. 
Delco Products Division, General 
Motors Corporation, Dayton, Ohio. 








SPECIAL 
PORCELAIN PARTS 


@ Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


1 AKRON 
PORCELAIN 2 


"9725 Cory Ave.. 3 AKRON 14, OHIO 


AKRON PORCELAIN 
PROPERTIES 


exact sp . | 
ey Woe Te 


DEPT. 41 
1308 ELSTON AVE. « CHICAGO 22 


Monvfacturers of special small universal, 
fractional H. P. motors, dynamotors, shaded 
pole motors, heater motors, generators. 





M. J. Gross has been named manager of engineering by 
General Electric X-Ray Corp., Chicago. With the company 
since 1930, in 1937 he was appointed engineer assistant to factory 
manager. Mr. Gross recently returned from Germany where 
he had been on special government assignment conducting a 
four-month technical investigation into the manufacture of 
X-Ray equipment. 


Allen D. Pettee has been appointed chief electrical engineer 
of General Cable Corp., New York City. Mr. Pettee came to 
General Cable in 1929, where he held various engineering 
positions, the latest being assistant chief engineer. During the 
war, he played an important part in the development and pro- 
duction of Navy and Maritime Commission shipboard cable 
and Navy telephone cable. He was in charge also of all tech- 
nical details in the manufacture of the armored lead pipe as- 
sembly for the petroleum pipeline across the English Channel. 
Before coming to General Cable, he was assistant distribution 
engineer with New York Edison Company and assistant elec- 
trical engineer with International Harvester Company, Mc- 
Cormick Works. 


Allen D. Pettee D. F. Schmit C. T. Evans 


D. F. Schmit, formerly director of engineering, has been 
elected vice-president in charge of the engineering department 
of the RCA Victor Division, Radio Corp. of America. In 1930, 
he joined RCA as manager of research and engineering of tube 
manufacturing. Later he was named manager of the new 
products division, then assistant chief engineer of the RCA 
Victor Division. 


Cutler-Hammer, Inc., Milwaukee, has made three appoint- 
ments to its research and development staff. C. T. Evans is 
now consulting engineer and C. W. Kuhn and R. A. Miller- 
master are assistant managers of development. Mr. Evans, 
who joined the organization in 1908, is the holder of a number 
of patents. Mr. Kuhn came to Cutler-Hammer in 1923. He 
is a Fellow in the American Institute of Electrical Engineers 
and is the author of several technical papers and articles. Mr. 
Millermaster, who joined the company in 1927, is an active 
member of several professional and technical societies, being 
on several committees. These three men have been members 
of the development department for some years. 


Lear, Inc., has appointed Harry E. Rice to the post of as 
sistant chief engineer of the radio division with headquarters 
at Grand Rapids, Mich. Formerly he was with Radiomarine 
Corp., Stromberg-Carlson and Sprague Electric Company. 


Philips Laboratories, Inc., Irvington, N. Y., has appointed 
Dr. Noel C. Jamison as research physicist. Dr. Jamison 
joined North American Philips Company, Inc., in the early 
part of this year as division chief in charge of electroacoustics 
Before coming to Philips, he was assistant professor of physics 
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You gain these advantages if you as- 
semble aluminum products with alumi- 
num fasteners: It’s a corrosion resisting 
unit throughout; no rusting to weaken 
it, harm its appearance, or cause diffi- 
culty if the part must be serviced. You 
avoid harmful action, sometimes en- 
countered when dissimilar metals are 
used together without extra protection. 

Alcoa Aluminum fasteners have a 
surprisingly high strength-weight ratio. 
And they can be depended on. Witness 


the millions and millions of bolts and 
rivets used on airplanes alone during 
the war. 

Have you a joining problem? Whether 
it’s bolting or riveting, welding or braz- 
ing, or whatever, Alcoa engineers can 
call on a wealth of data and actual 
fabricating experience to advise you. 
For this help, call the near-by Alcoa 
office, or write ALUMINUM COMPANY OF 
America, 2179 Gulf Bldg., Pittsburgh 


19, Pennsylvania. 





ON SALE 


Patented: Nos. 
IMMEDIATE 222%: 
2,149,584 


VALVE 
OPENS BY 
FLEXING 


HIECO 


FLEX-TIP AIR BLOW GUN 


The Original Flexible Tip Blow Gun. Positive, snappy 
action. Flex the tip for a gentle puff or a steady stream 
of high velocity. Light weight, sturdy, streamlined, in- 
destructible. Plated, hardened steel nose. You can drop 
it, throw it on the concrete floor, drag it around and 
through machinery without injury to blow-gun or ma- 
chine. No Handles. No Levers. No Triggers. No Push- 
buttons. No Springs. No Packings. No Leaks. Nothing 
to break, clog, or get out of adjustment. Furnished in 
standard 14” pipe thread. 


Price, $1.00 each 


HECKETHORN MFG. 
& SUPPLY CO. boron 


4. WAYS TO END ALL CORD 
Me UT CT TS y 


Comomil 


STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because: they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. All 
types Reg. U. S. Pat. Off. 


“> WRITE 
FOR 


WIRE BINDING => : SAMPLES 


SLEEVES—Preventing fray- AND 
ing of cord ends, these : * 
specially-treated rubber 


sizes to fit wires to .790 
GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 


LITERATURE 
tubes are available in five SS TODAY! 


at Northwestern University and worked on a secret war project 
at Harvard University. 


Dan Robertson has been elected president of Universal 
Cooler Company of Canada, Brantford, Ont., succeeding F. S. 
McNeal, who is general manager of Universal Cooler Division 
and a vice-president of International Detrola Corp. Mr. 
Robertson has been with the company for 16 years and for 
the past eight years has been vice-president and general manager. 


David B. Smith, director of the Philco research division 
since 1941 and an outstanding authority on radio, radar and 
television, has been appointed vice-president in charge of engi- 
neering of Philco Corp., Philadelphia, Pa. Mr. Smith joined 
Philco in 1934, first as a patent engineer and later was in charge 
of a special advanced studies group in the research and engineer- 
ing department. He was appointed technical consultant to the 
vice-president in charge of engineering in 1938 and made director 
of research in 1941. 


David B. Smith Walter R. Jones Dr. Waldo H. Kliever 


Walter R. Jones has been appointed chief engineer of 
Sylvania Electric Products, Inc., radio tube division, Emporium, 
Pa. With the company for 17 years, he was formerly general 
engineering manager of that division and manager of the com- 
mercial engineering department. 


Minneapolis-Honeywell Regulator Company, Minneapolis, 
Minn., has appointed Dr. Waldo H. Kliever to the newly 
created post of director of research. Dr. Kliever came to 
Minneapolis-Honeywell in 1940, being assigned to the engineer- 
ing department. In 1941 he was made chief physicist for the 
newly formed aeronautical division. Dr. Kliever is the author 
of a number of technical papers and studies. 


Recently discharged from the Navy with the rank of lieu- 
tenant commander, Russell E. Kraft has joined Radio Fre- 
quency Laboratories, Inc., Boonton, N. J., as senior electrical 
engineer. He was formerly with American Telephone and 
Telegraph Company. 


Maguire Industries, Inc., has named Paul K. Povlsen vice- 
president and general manager. Mr. Povlsen will supervise all 
manufacturing operations of the company including those of 
subsidiaries. He will make his headquarters in New York City. 
Formerly he was with J. I. Case Company. 


Aerovox Corp., New Bedford, Mass., has appointed Vernon 
L. Haag as vice-president. Mr. Haag comes to Aerovox with 
a background of 13 years in manufacturing and engineering 
and has held numerous executive positions. Formerly, he was 
with Sperry Gyroscope Company, Crosley Corp., Majestic Radio 
and other companies. 


John Hammond has joined the Allied Control Valve Com- 
pany, Inc., South Norwalk, Conn., as vice-president and gen- 
eral manager. He was formerly with General Controls Com- 
pany. 


Aetna-Standard Engineering Company, Youngstown, Ohio, 
appoints William D. Todd as assistant to the president. Dur- 
ing the war, Mr. Todd was a member of the Harriman Mission 
in London and later director of the Steel Division of the War 
Production Board in Washington. 


S. B. Knutson has been appointed general superintendent ot! 
the Flexsteel Division of the Ambridge plant of National Elec- 
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Specialized 


TRANSFORMERS 


An Exact Fit for Your Product 


@ When you manufacture electrically oper- 
ated equipment on a production basis...when 
you build transformers into your product... 
you want efficient, economical, and dependable 
equipment. STANDARD transformers not 
only meet these performance requirements, 
but they are also specially designed to meet 
your specific needs and dimensions... you 
don’t use makeshift sizes either. 





Specializing for many years in building 
small units for applications produced in quan- 
tity, STANDARD has an enviable reputation 
for high quality...the transformers have plenty 
of reserve! STANDARD has also had broad 
experience in designing and building trans- 
formers for a wide range of capacities—from 
50 VA, to 10,000 KVA. STANDARD trans- 
formers are on every continent. 

With STANDARD’S prices in keeping 
with your requirements... with STAND- 
ARD’S experience... with STANDARD’S 
quality ... figure now on using STANDARD 
transformers in your new 1947 designs. Write 
for literature. 


2T vears 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 
WARREN... ~~ OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 
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ee in the highly special- 
ized field of engineered vibration 
and noise control, the Harris Products 
Company created and designed the 
widely used Torflex Flexible Bearings. 


Torflex Flexible Bearings consist of a 
tube or ring of rubber stretched 
longitudinally between two con- 
centric metal sleeves which prevent 
the rubber from returning to its 
original state. The pressure exerted 
by the rubber on the metal sleeves 
insures .a high capacity mechanical 
bond between the rubber and metal 
under all operating conditions. 


Torflex Flexible Bearings come in a 
wide range of sizes, consequently they 
have many applications in various 
fields. They control and eliminate vi- 
bration up to 90%, increase perform- 
ance and efficiency of equipment 
and greatly prolong its useful life. 


If yours is a problem involving 
vibration and noise drop us a 
line; our engineers will be glad 
to work with your engineers 
in its solution. 


ARRIS 


PRODUCTS CO. 


CLEVELAND 4, OHIO 


Branches: 44 Whitehall Street, New York, 
General Motors Bldg., Detroit, Michigan 


| sociation, New York City. 


tric Products Corp., Pittsburgh. Before coming to Nationa) 


| Electric, he was chief metallurgist for McQuay-Norris Manu- 
| facturing Company and for the past two years has worked on 
| the engineering and development of corronizing for Standard 


Steel Spring Company. 


After completing war assignments, J. O. Ashton has joined 
the engineering staff of National Electrical Manufacturers As- 
He was formerly associated with 
Dr. Palmer H. Craig, Dr. Lee de Forest and Dr. C. F. Burgess 
in research of advanced radio theories and patent developments. 


Rustless Iron and Steel Division of The American Rolling 
Mill Company, Baltimore, Md., forms new development engin- 
eering department with Stanley P. Watkins as manager and 
Thomas L. Moore as assistant manager. 


Stanley P. Watkins Dr. L. A. Philipp Charles E. Hastings 


Dr. L. A. Philipp has been elected vice-president in charge 
| of engineering of the Kelvinator Division, Nash-Kelvinator 
| Corp., Detroit. He joined Kelvinator in 1927 as director of 


research, became manager of the Detroit plant in 1937 and in 
1939 became chief engineer of Kelvinator. 


Charles E. Hastings has been appointed chief engineer of 
the Hastings Instrument Company, Hampton, Va. Previously 
| he was with the National Advisory Committee for Aeronautics. 


Trumbull Electric Manufacturing Company has appointed 
Carroll D. Hepler as vice-president in charge of manufactur- 
ing with headquarters at Plainville, Conn. With the organiza- 

| tion since 1928, he was appointed president of the Pacific Divi- 
| sion in 1945. In addition to his new duties, he will continue to 
serve in the latter capacity. 


General Ceramics and Steatite Corp., Keasbey, N. J., has 
appointed Victor Fisher as general manager of the company. 


Henri Busignies, director, Federal Telecommunications 

Laboratories, New York City, was made a Fellow of the In- 

| stitute of Radio Engineers “for his accomplishments in the 
| field of radio direction finders.” 


Radiomarine Corp. of America, New York City, has elected 
Irving F. Byrnes vice-president in charge of engineering. 
Mr. Byrnes has been chief engineer of the company since 1930. 


Cold Metal Products Company, Youngstown, Ohio, elects 
L. A. Beeghly as chairman of the board, W. B. Lockwood 
| as president and C. M. Beeghly as vice-president. 


Louis Kahn, assistant chief engineer, Aerovox Corp., New 

Bedford, Mass., has been elected to the board of directors of its 

| affiliate, Aerovox Canada Ltd., Hamilton, Ont. Mr. Kahn has 
been with Aerovox since 1937. 


| Westinghouse Electric Corp. names L. E. Osborne senior 
| operating vice-president, responsible to the president for all 
|. manufacturing units of the company. Mr. Osborne has trans- 
| ferred his office to Pittsburgh. He started work with West- 

inghouse in 1910 and has held a succession of executive posi- 
| tions since then. 


Frank D. Newbury, vice-president of Westinghouse Elec- 
tric Corp., has been elected a member of the board of directors. 
Mr. Newbury became associated with Westinghouse in 1901. 
He is a member of the American Institute of Electrical Engi- 
neers and served as a director of that institute for four years. 
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in “Refrigerator 
plastics” 


While Monsanto does not make every 
kind of plastic, it does make a plastic espe- 
cially suited to every refrigerator applica- 
tion. ..some of them exclusively. 


No. 1 plastic for refrigerator applica- 
tions is, of course, Monsanto's polystyrene, 
Lustron, offering low temperature strength. 
Add jewel-like color—resistance to food 
acids, cleansing agents, and water—lack 
of taste and odor—dimensional stability 
—and low cost and you see why virtually 
every maker of household refrigerators 
today is using Lustron. 


But Lustron is only the beginning of 
Monsanto plastics that are research- 
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tailored for manufacturers in this special 
field. For example, there’s Thalid for im- 
pression molding of breaker strips, door 
liners and possibly other large compo- 
nents ... there’s Nitron and Fibestos for 
tough, beautiful door hardware (in aver- 
age family, refrigerator door is opened 
and closed 40-50 times per day!)...etc. 


If you would like complete technical 
data on any Monsanto plastic . . . or if 
you desire the help of Monsanto's Plas- 
tics Technical Council, a group of ten 
plastics experts, write today to “head- 
quarters” MONSANTO CHEMICAL 
COMPANY, Plastics Division, Spring- 
field 2, Massachusetts. 


ceee se h@re’'S 
headquarters 










MONSANTO 
PLASTICS 


SERVING IMOUSTAY...wHICH SERVES Mannine 






The broad and versatile family of Monsanto Plastics 
includes: Lustron* polystyrenes © Cerex* heat resist- 
ant thermoplastics e Vinyl acetals ¢ Nitron* cellulose 
nitrates © Fibestos* cellulose acetates © Thalid* for 


impression molding ¢ Resinox* phenolics ¢ Resimene* 


melamines ¢ Forms in which they are supplied in- 
clude: Sheets ¢ Rods « Tubes * Molding Compounds 
Industrial Resins ¢ Coating Compounds « Vuepak* 
rigid, transparent packaging materials. 

*Reg U.S. Pat. Off. 


MONSANTO 
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SERVING INDUSTRY...WHICH SERVES MANKIND 
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ZINC COATED 


ZINC COATED 
LACQUERED 


ZINC COATED 
POLISHED 


DULL ZINC 
COATED 


When you select materials for your new product, 


consider the advantages of zinc coated ThomaStrip. 


This coating is applied by the electrolytic proc- 


ess, and is available in a variety of finishes—dull, 


bright, polished, and lacquer coated. 


Zinc coating lubricates dies, increases produc- 
tion, affords maximum rust resistance, and pro- 
vides an inexpensive finish with complete coverage 


inside and outside of formed and drawn parts. 


Our engineers will be glad to discuss the possi- 
bilities of ThomaStrip as applied to your products. 


ELECTRO-COATED ZINC, COPPER, NICKEL AND 
BRASS . . HOT DIPPED TIN AND SOLDER. 

LACQUER COATED IN COLORS . . UNCOATED PRE- 
CISION STRIP, CARBON AND ALLOY SPECIALTIES 


THE THOMAS STEEL CO. 
WARREN + OHIO 





He is a member of the American Institute of Electrical Engi- 
neers and served as a director of that institute for four years. 


The Legion of Merit has been awarded to Captain W. G. 
H. Finch, USNR, “for exceptionally meritorious conduct in 
the performance of outstanding service to the government of 
the United States as head of the Countermeasures Design Sec- 
tion, Electronics Division, Bureau of Ships, from December 1, 
1941, to September 1, 1945.” Captain Finch is founder and 
president of Finch Telecommunications, Inc., Passaic, N. J. 


Paul E. Pearson, formerly vice-president in charge of 
equipment development and research, was named vice-president 
in charge of operations of Continental Can Company, Inc., 
New York City. Allan M. Cameron, formerly general man- 
ager of equipment development and manufacture, fills the posi- 
tion left vacant by Mr. Pearson. 


Allan M. Cameron Capt. John A. Strother R. H. Money 


Captain John A. Strother, USNR, rejoins Pitney-Bowes, 
Inc., Stamford, Conn., in the newly created post of director of 
development and research. 


R. H. Money has joined the parts division of the Reynolds 
Metals Company, Louisville, Ky., as an advisor. Prior to 
joining Reynolds, he was with the Crosley Corp., and the 
Rex Manufacturing Company. He is also a holder of numer- 
ous patents. 


The Stevens Honor Award for notable achievement in the 
field of “Electron Optics” has been presented to Dr. Reinhold 
Rudenberg. Dr. Rudenberg, now a professor of electrical 
engineering at Harvard University Graduate School, is also 
consultant to the Farrand Optical Company, Inc., New York 
City. 


Following his discharge from the Navy as a lieutenant com- 
mander, P. B. Alger has joined the Sprague Electric Com- 
pany, North Adams, Mass., as an application engineer. 


Harry Ankeney has been appointed to the sales engineering 
staff of Barnes & Reinecke, Chicago. He was formerly with 
Cutler-Hammer, Inc. 


M. R. Denison has been promoted to director of purchases 
at Bendix Home Appliances, Inc., South Bend, Ind. Before 
coming to Bendix, he was with the White Motor Company and 
Studebaker Corp. 


G. H. Gaites has been appointed district manager of the 
New York office of the Bristol Company. In 1920, he joined 
Bristol as an engineer and in 1935 was named managing 
director of Bristol’s Instrument Company, Ltd., London, Eng- 
land. Two years later, he returned to become the district 
manager of the Pittsburgh office. 


Samuel J. McDowell has been placed’ in charge of a field 
engineering service established by the American Lava Corp. 
The office will be located in New York City. Mr. McDowell 
was works manager throughout the war period and has re- 
cently been promoted to this newly established position of 
development ceramic engineer. 


Everett D. Whitney has been made purchasing agent at 


‘the Browning Laboratories, Inc., Winchester, Mass. Mr. 


Whitney was formerly connected with the Radiation Laboratory 
at the Massachusetts Institute of Technology. 
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ur Job!’’ 


These users of 


CHROMALOX 


Electric Heaters 


say: 


Factory Manager— 
Plastics Plant 






**. |. due to economy of 
Operation, very accurate 
temperature control, ab- 
solute cleanliness and 
freedom from humidity, 
we would not change 
to any other heating 
method."’ 


TOP OF PLATEN 





General Manager— 







Railroad Equipment 





Manulacturer 





= TERMINAL 
CHROMALOX COVER 


CARTRIDGE UNIT 
slip fit in hole 





‘“*By baking cores eiec- 
trically, we can obtain 
high quality cores for 
making refined castings 
in alloy metals. We are 
pleased with our invest- 
ment in this equip- 
ment.”* 






























EASY TO INSTA 
drilled in platen. 


Manager— 
Electroplating Department 


**Experience in produc- 
tion has demonstrated 
the advantages of elec- 
tric heat—advantages 


preerrsrr rrr rr 

















‘ which led to our deci- 

sion to establish a new 

pore all-electric plant for cad- 
mium and chromium 
electroplating."' 

For Localized 

compact CHROMALOX Electric Cartridge “heat in manufacturing your 

Heaters are efficiently doing hundreds of in- product, CHROMALOX Electric Heaters can 

dustrial heating jobs. They are easily installed save you time and money and improve your 

in dies, platens, molds, process machinery, product. Let us know your heating problem 

etc. where concentrated heat is needed... . and work with you on its solution, using fast, 

or can be used as permanent or portable dependable, economical CHROMALOX Elec- 

immersion heaters in liquid solutions. tric Heaters. 





“CH ROMALOX ~~ “ant ation es” 


(he * 
Write for illustrated booklet 


. Clecteic Mea yee Moaben, fratday “100 Ways to Apply Electric 
anacaian | 


Heat,” Catalog 42 and the 
address of the Chromalox Ap- 
i hance sal — plication Engineer serving you. 


EDWIN L. WIEGAND COMPANY.: 7530 Thomas Boulevard, Pittsburgh, Pa. 
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LITERATURE... 


.Yours for the Asking 


Copies of the material reviewed here’are available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Multiple Contact Relays » 

Engineering data on a wide selection of multiple contact 
relays and related equipment are presented in a 44-page loose- 
leaf catalog. Excellent use of white-on-black illustrations and 
dimensional drawings is made to show details of relays. Mer- 
cury contact relays, micro-adjustment relays, and hermetically 
sealed types are illustrated and described in addition to other 
types of a-c and d-c relays. Related equipment covered in- 
cludes mounting rack and base assemblies, lever keys and push 
and turn keys. A useful section is devoted to general data 
such as coil symbols, tables of coil data, etc. Several interesting 
specific applications are described and illustrated. C. P. Clare 
& Company, 4719 West Sunnyside Ave., Chicago 30. 


Melamine Resins 

Development bulletin (X800-6) reviews the advantages of 
thermosetting properties of melamine molding compound resins. 
The particular suitability of melamines for electrical insulation 
applications is stressed. Monsanto Chemical Company, Plastics 
Division, Springfield 2, Mass. 


UHF Nomographs 

A valuable aid to the design of equipment in the UHF and 
television ranges has been made available through a set of 16 
nomographs. This set is the second in a series sponsored by the 
same company. A total of 40 is now available to the engineer. 
Ten of the nomographs in this new series contain design 
formulas for transmitting high frequency energy by use of the 
wave guide. Among the new subjects covered are attenuators 
and minimum loss pads, and a particularly interesting nomo- 
graph covers paint requirements for rods, tubes, small parts, 
etc. Federal Telephone and Radio Corp., Newark 1, N. J. 


Motor Products 

Eight-page catalog provides specifications on several types of 
fractional-horsepower motors, motor components, and blower 
units. Suitable illustrations and dimensional drawings are in- 
cluded. Heinze Electric Company, Lowell, Mass. 


Resistors 

A varied line of resistors, controls and resistance devices is 
listed in a 16-page general catalog (No. 46). Standard units 
are illustrated, specification data are provided and other per- 
tinent information is included to aid in specifying these items. 
Clarostat Manufacturing Company, Inc., 285-7 N. 6th St. 
Brooklyn, N. Y. 


Transformers 

Specification data on several types of transformers for vertical 
and horizontal mounting are summarized in an eight-page bulle- 
tin (No. 168). Series of air-cooled transformers are also de- 
scribed in the bulletin. Acme Electric & Manufacturing Company, 
35 Water St., Cuba, N. Y. 


Permanent Magnets 

No. 3 in the series of useful technical manuals on permanent 
magnets has been made available. Comprising 36 pages, the 
contents provide a summary of fundamental principles of per- 
manent magnets, describe basic types, tabulate characteristics 
of permanent magnet materials, and include a discussion of de- 
sign considerations. Reference charts on energy product and 
physical characteristics of the magnet materials, and a glossary 
of magnetic terms are included. Indiana Steel Products Com- 
pany, 6 North Michigan Ave., Chicago 2. 


Glass Components 


Three leaflets provide summary of information on specially 


developed glass for electronic purposes. Bulletin EL-Z-Z10 
deals with advantages and typical applications of metallized 
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glassware, in such uses as instrument windows, coil forms, 
headers, etc. Bulletin EL-Z-Z11 tabulates the characteristics 
of a 96 percent silica glass with special applications in the 
electrical and electronic field. The third bulletin, EL-Z-Z12, 
summarizes general range of physical properties of glass for 
electrical applications and illustrates a number of typical glass 
components. Corning Glass Works, Corning, N. Y. 


Temperature Control Devices 

Illustrated 16-page catalog (No. 14) describes the manu- 
facturers’ complete line of temperature control instruments. 
Included are mercury-plunger type relays, thermostats, selector 
switches, etc. Controls are designed for temperature ranges, 
as specified, between —30 F and 500 F. H-B Instrument Com- 
pany, 2514 N. Broad St., Philadelphia 32. 


Magnesium Alloys 

Introductory design data on magnesium alloys are summarized 
in a 16-page pamphlet (No. DM 76B). Tables of compositions, 
physical constants, and applicable standards are included. 
Working information on sand- and permanent-mold castings, 
die castings, extrusions, and other forms, with appropriate tables 
of characteristics, is provided. Typical applications of the 
alloys are illustrated. Magnesium Division, Dow Chemical 
Company, Midland, Mich. 


Stainless Steel Handbook 

Useful technical information on 26 types of stainless steels 
is presented in a convenient 100-page pocket-size handbook. 
Featured in the handbook is a 44-page finder chart which gives 
analyses, properties, hot working temperatures and other im- 
portant data. Tables of corrosion resistance of four leading 
types of stainless steel to some 230 materials is another feature. 
Fabrication methods and procedures occupy another section 
Allegheny Ludlum Steel Corp., Brackenridge, Pa. 


Electrical Equipment 

Condensed general catalog (No. 106) of a wide line of elec- 
trical products provides 90 pages of descriptive data on switches, 
multibreakers, panelboards, industrial controls, fuse clips, con- 
tacts, etc. There is a section of application data and a con- 
venient index. Federal Electric Products Co., 50 Paris St., 


Newark 5, N. J. 


Cathode-Ray Oscillograph 

A portable cathode-ray oscillograph (Type 248) developed 
for observation and study of microsecond pulses containing 
frequency components as high as 10 mc is described in a six- 
page folder. Functions, principle of operations, and detailed 
specifications are discussed. Allen B. Du Mont Laboratories, 
Inc., 2 Main Ave., Passaic, N. J. 


Plug Connectors 

Revised 12-page edition of manufacturers’ bulletin describes 
a line of Type AP plugs for radio and telephone circuits. Five 
plugs and three receptacle types are listed, which, with six 
insert arrangements, make possible 48 different fittings. In 
addition to catalog data, the bulletin provides exploded views, 
dimensional sketches, applications views, and other illustrations. 
Cannon Electric Development Company, Inc., Box 75, Station 
A, Los Angeles 31, Calif. 


Indicator Light Assemblies 

Indicator light assemblies for industrial equipment, household 
appliances, radio and other applications are described in a 26- 
page reference book (Catalog No. 46). The indicator units are 
fully illustrated, dimensional drawings are presented in blueprint 
form, and general specification information is provided. A four- 
page section is devoted to a summary of fundamental theory of 
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What temperature detection time best fits your product? The fast 
response of the Fenwal Thermoswitch allows you to engineer 
into your product the optimum speed of detection—from A to 
Z. Compare the response time of the Thermoswitch with other 
thermostats. 


Chart shows the time interval required for a Fenwal Thermo- 

switch to change 10°F. when subjected to a 20° change in 

temperature. Compare this performance with that of Type 1 and 
Type 2 thermostats. Proper application can mod- 
ify this response time to any value desired, from 
A to Z. 





Study the advantages of Fenwal Thermoswitches 
before making any commitment, for the 
Thermoswitch has many advantages which are 
not found in other types of temperature control 
units . . . the unique principle of operation of 
Fenwal Thermoswitches permits extreme accuracy 
combined with rugged yet compact construction. 


Send for your copy of the Thermotechnics 
booklet which includes “Fourteen Facts in 
Fenwal’s Favor.” 





=” GROSS SECTION 
CARTRIDGE 
THERMOSWITCH 


“ 1 of the "Fourteen Facts in Fenwal's Favor". 


FENWAL INCORPORATED 


ASHLAND MASSACHUSETTS 
THERMOTECHNICS FOR COMPLETE TEMPERATURE REGULATION 
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FRACTIONAL HP MOTORS 
MADE To MEASURE 


1/100 to 1/6 
hp 
AC only 
Single and 
3 phase 


Let Our Engineers Help You 


Quality-built Fractional HP Motors for 
general and special requirements. If you 
have a motor problem, our engineers will 


gladly cooperate with you. Write or wire. 


CANATSEY ELECTRIC 
MANUFACTURING COMPANY 


2203 McGEE STREET KANSAS CITY 8, MO. 





SN q 
oil . 
=_e TRADE Ladd 


THE UNIVERSAL LIQUID CEMENT 
MEETS THE TESTS! 


ecient Ready to use * Waterproof 
nerPpoRt Dries Quickly 


Packaged in tubes .. . also 
JHigh Tensile strength * pint, quart and gallon cans. 
-High Morstare resistance Request on your letterhead 
brings sample. 


High Dielectric qualities 


| ° High Flexural qualines 


Our laboratory is at your service 
for research on your adhesive prob- 
lems. Let us hear about your indi- 
vidual requirements. 


| 
} 


| -Stable overt wide tem- 
perature range 
Good impact resistance 


100 resistance 


—— 


, Corros! 
EEE 


AMBROID CO., INC. 


305 FRANKLIN ST., * BOSTON !0, MASS. 





the color spectrum, and of polarized light. Gothard Manufactur- 
ing Company, 2120 Clear Lake Ave., Springfield, Ill. 


Carbon Brushes 

An extensive line of carbon, graphite and metal-graphite 
brushes for mining equipment motors is listed in a 62-page 
catalog (No. 7-B). Listings give applicable type and make 
of motor, ratings and other brief reference data. Superior 
Carbon Products, Inc., 9115 George Ave., Cleveland 5, Ohio. 


Fiber Glass Insulation 

Technical standards on fiber glass for electrical insulations 
are reviewed in a 12-page bulletin (A4.1.1). The bulletin pro- 
vides summaries of the various properties and includes com- 
parative test data. Owens-Corning Fiberglas Corp., 1886 Nich- 
olas Bldg., Toledo 1, Ohio. 


Synchronous Motors 

Twelve-page technical bulletin (No. 3a/18) provides illus- 
trations and ratings on a line of synchronous motors suitable 
for a wide variety of applications. The bulletin also includes 
data on instrument movements. Dimensional drawings are 
added and there is a large full-page cutaway view showing de- 
sign details. Warren Telechron Company, Ashland, Mass. 


Plastics Molding 

A 24-page full-color brochure graphically presents the de- 
sign and manufacturing facilities available for various types 
of customs plastics molding. Typical molded products are also 
illustrated. Useful, concise description of the basic plastics 
materials is included plus an interesting list of some 100 appli- 
cations in which these materials can be used. C. F. Church 
Manufacturing Company, Holyoke, Mass. 


Polymerized Rosins 

An eight-page technical bulletin describes physical and chem- 
ical preperties, color grades, and applications of a specially 
developed polymerized rosin. Among other applications is its 
use in sealing compounds for dry cells and as an ingredient for 
impregnating compounds and insulating varnishes. Hercules 
Powder Company, Wilmington 99, Del. 


Fasteners 

Data on an extensive line of spring-lock and other special 
types of fasteners for a wide variety of industrial applications 
are presented in a 28-page fully illustrated catalog. Cutaway 
views illustrate typical installations. Simmons Fastener Corp., 
North Broadway, Albany, N. Y 


Explosive Rivets 

Summary of latest information on explosive rivets is made 
available. The data sheets provide information on materials. 
sizes, types of riveting irons to be used, etc. E. I. du Pont de 
Nemours & Company, Explosives Department, 246, Wilming- 
ton, Del. 


Automatic Centrifugal Clutch 

Four-page bulletin (No. 4501) describes automatic centrifugal 
clutch (Models 300 and 600) for operating loads up to 6 hp. 
Bulletin lists advantages, provides dimensional data, performance 
charts, and includes applications views. A list of suggested 
applications is added. Salsbury Motors, Inc., Div. of Avion 
Inc., District Blvd., & Loma Vista Ave., Los Angeles 11. 


High Frequency Heating 

Scope of application of high frequency heating is presented in 
a profusely illustrated 24-page five-color booklet. In addition 
the booklet provides detailed description of the manufacturers’ 
high frequency heating equipment, and background information 
on engineering, manufacturing and laboratory facilities. The 
Girdler Corp., Thermex Div., Louisville 1, Ky. 


Fluid Power Pumps 


Technical data on a newly developed fixed displacement radial 
pump are presented in an eight-page bulletin. Two models are 


* described, with horsepower input of 2% hp and 10 hp respec- 


tively, and each delivering a normal pressure of 3000 psi and 
maximum of 10,000 psi. Large sectional drawings and ex- 
ploded views describe principle of operation which incorporate 
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MEETING OLD FRIEND 


VERY day old friends drop in to see us— 
E familiar but long missed voices come 
over the phone—men back from strange 
lands, strange experiences. 

Back home, back to the old job, the con- 
versation swiftly turns to work. Pre-war dies 
and extrusion nozzles come out of the storage 
vault in perfect condition, ready for im- 
mediate production. Our men again produce 
pieces not made since before the war. Early 
designs, time tested and time proved, are 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


CERAMIC 


43RD YEAR OF 





A. Saas 


TRADE MARK REGISTERED U.S. PATENT OFFICE 


being made in increasing quantities. 

Most of our men are back too. Production 
is humming along at a pace even greater 
than the wartime speed which won American 
Lava Corporation employees five awards of 
the Army-Navy E. We’re busy, but if you 
ever had tools at American Lava Corporation, 
they are still here, ready for your use, and 
somehow we'll take care of you. 

Welcome home, it’s great to see you back 


again. 


LEADERSHIP 
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Original Award July 27,1942 
Second Award February 13, 19. 
Third Award September 25, 1943 
Fourth Award May 27,1944 
Fifth Award December 2, 1944 
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@ You will find Klein Pliers 
in the hands of electricians and 
good workmen everywhere. 
They have learned through 
experience thata hundred times 
a day—in a hundred ways— 
a pair of Kleins will help them 
get the job done—in a hurry. 

The sturdy 201-N.E. type is 
ideal for getting into confined 
spaces and the rounded nose 
will not nick wires. It is made 
in five sizes: 9,8, 7,6 and 5 inch. 

The complete Klein line also 
includes long nose pliers— 
with and without cutting knives 
—duck bill pliers, curved nose 
pliers, side, end and diagonal 
cutters—a host of tools to meet 
almost any need. 

Check with your supplier or 
write for the complete Klein 
catalog today. 


ASK YOUR SUPPLIER 


The Klein Pocket Tool Guide 
showing the Klein line and con- 
taining useful tables and informa- 
tion will be sent without charge. 


s 





new design features. Performance graphs are included. Sim- 
plex Engineering Company, Zanesville, Ohio. 


Electric Speed Indicator 

An instrument to provide continuous speed indications in 
machine tools and other equipment is described in detail in an 
eight-page technical bulletin (No. 395). Cutaway and ex- 
ploded views, as well as dimensional drawings, provide complete 
design details and method of operation. Reliance Electric & 
Engineering Company, 1054 Ivanhoe Road, Cleveland 10. 


Midget Relays 

Small size precision made relays are described in a 20-page 
catalog (AR-145). Structural details, as well as specific data 
for individual types are given. Several special applications of 
these relays are illustrated. Cook Electric Company, Chicago 
14, Ill. 


Resistance-Measuring Instruments 

Three types of “Megger” ifstruments for measuring low re- 
sistances are described in an illustrated four-page bulletin (No. 
1085). The instruments described are a resistance tester (com- 
bination Wheatstone bridge and insulation tester) ; a low re- 
sistance ohmmeter, operating by pointer deflection down to 
0.000001 ohm; and a midget type circuit testing ohmmeter read- 
ing up to 200,000 ohms. James G. Biddle Company, 1211-13 
Arch St., Philadelphia. 


Instrument Data 

First issue of a new company technical publication, Weston 
Engineering Notes, initiates a program intended to provide 
engineering data in the field of instrumentation. Among the 
articles in the first issue is one on copper oxide rectifiers as 
used in measuring instruments. Weston Electrical Corp., 582 


| Frelinghuysen Ave., Newark 5, N. J. 


| Urea-Formaldehyde Resins 


Illustrated 14-page booklet is a source of quick reference of 


| basic properties of urea-formaldehyde molding compounds, as 


well as melamine-formaldehyde compounds. Typical applica- 
tions are illustrated. Plaskon Division, Libbey-Owens-Ford 
Glass Company, 2137 Sylvan Ave., Toledo 6, Ohio. 


Foot Switches 
Manually-operated foot switches are cataloged in an eight- 


| page booklet. Models are illustrated and specifications and 


ratings are tabulated. General Control Company, 1200 Soldier’s 
Field Rd., Boston 34, Mass. 


Master Switches 

A line of master lever switches and rotary switches are 
described in a 12-page catalog. Ratings and full specifications 
are provided as well as sketches and photographs illustrating 
the various models available. General Control Company, 1200 
Soldier’s Field Rd., Boston 34, Mass. 


| Valves 


Description of valves for a variety of applications in industrial 
machinery is included in a general catalog (No. 45). Specifi- 
cation data are provided, plus sectional drawings and other 
illustrations. Farris Engineering Company, Commerce Ave., 
Palisades Park, N. J. 


Varnished Insulation Products 

Looseleaf catalog includes 27 data sheets summarizing a wide 
line of insulation material, such as varnished cloth, tapes and 
papers, flexible tubing and sleeving, extruded plastics tubing 
and special materials. A copy of standards issued by the Var- 
nished Tubing Association is an added feature. National 
Varnished Products Corp., 27 Randolph Ave., Woodbridge, N. J. 


“Steel in the War” 

A distinguished presentation of its record in the war and of 
the record of the steel industry as a whole in the war has been 
made available by the United States Steel Corp. in the form 
ef a profusely illustrated 164-page book. This volume gives 
a vivid portrayal of the importance of steel not only in wartime 
but in peace. The development of new production methods is 
stressed, including prefabrication of ship sections, new welding 
techniques and other important factors in wartime achievement. 
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... and you'll point with pleasure, 


when you sharpen a TURQUOISE. Its long-seasoned cedar shaft 





cuts like butter. Its super bonded lead is firmly welded to the wood. 
And its *Electronic graphite is so finely ground and highly compressed 
that it readily takes a long-tapered point on the sandpaper block. 


TURQUOISE 


has other Fine Points, too. 


Its grading is uniformly accurate. 


10¢ EACH ... less in quantities. 


Its point stands up when you bear down. 


“CHEMI~SEALED” 


(SUPER BONDED) 


lines are so opaque they reproduce perfectly. 
Wake a fe0CneE of trying TURQUOISE. ] UROGUD iS = 


Write Ernest Eagle for a free sample, 


Its lead is smooth as smooth can be. And its 





naming this magazine, your dealer, - DRAWING PENCILS AND LEADS 
and the grade you want. EAGLE PENCIL COMPANY, 703 E. 13th St., New York 9, WN. Y. 
* Reg. U.S. Pat. Off. Eagle Pencil Company of Canada, itd., Toronto 
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J-B-T Instrument Type Rotary’ Selector 
Switches are available in 20 position SS-20 and 
14-position SS-14 models, one to six decks, non- 
shorting standard, and shorting on special order. 


... for these are the instrument and tester makers own 
switches, designed and developed to meet the need for 


trouble-free, dependable performance in hard service. 


They are extensively used in high quality test equip- 
ment, portable instruments, in inspection set-ups, and 
experimental circuits. 


Now, because of quantity production, they are in a 
price range which makes it sensible to consider them 
for many other electronic applications. And they are 
available for immediate delivery. Your jobber prob- 
ably has them in stock by now. 


ADVANTAGES: 


Rigid, 3-post deck suspension; double- 
grip contacts, silver to silver: ball bear- 
ing indexing with beryllium copper 
spring: lugs staked for extra strength. 


RUGGED 


14 or 20 positions in same space gen- 
erally required for 12 positions. Often 
eliminates need for other switches or 
extra decks. 


COMPACT 


Many variations, such as multiple cir- 
cuits per deck; four-pole, double-throw 
band selectors; unusual contact arrange- 
ments; non-standard stops and panel 
locators are being supplied on substan- 
tial quantity runs. 


VERSATILE 


4-JBT-3 


J-B-T INSTRUMENTS, INC. 


437 CHAPEL STREET ¢ NEW HAVEN 8, CONN. 


The book was written and compiled by Douglas A. Fisher of 
the office of assistant to chairman, United States Steel Corp. 
Requests for copies of this book should be made to the com- 
pany’s office, 71 Broadway, New York 6. 


Mica Insulation 

Four-page leaflet presents concise data on several types of 
built-up mica insulation. Mica Insulator Company, 800 Broad- 
way, Schenectady 1, N. Y. 


Midget Industrial Pumps 

A line of centrifugal, rotary vane, and small gear pumps for 
industrial uses is described in a 16-page catalog (P-106-A). 
Units are illustrated, ratings and other specifications given, 
and performance graphs included. Other types of midget pumps 
for laboratory and pilot plant equipment are described in a 
pocket-size 20-page booklet (SP-107). Eastern Engineering 
Company, 45 Fox St., New Haven 6, Conn. 


Resistors 


Electrical specifications and dimensional data for some 26 
types of resistors are given in a 16-page catalog. The types 
described range in value up to 1 megohm in both inductive 
and non-inductive windings. Wattage ratings vary from % 
to 50. Precision Resistor Company, 334 Badger Ave., Newark, 
New Jersey. 


Induction Heating Equipment 

Application of high frequency induction heating to various 
equipment and machinery parts is discussed in a 32-page catalog. 
Typical techniques are described and illustrated. Also illus- 
trated are several types of coil set-ups, as well as typical finished 
parts. Manufacturers’ induction-heating units are also described. 
Lepel High Frequency Laboratories, Inc., 39 W. 60th St., New 
York 23, N. Y. 


Non-Inductive Resistors 

Four-page folder provides illustrations and specifications data 
on a line of non-inductive pie-wound resistors available in 
14-watt and 1-watt units in a variety of mountings, terminals 
and values. Ohmite Manufacturing Company, 4806 Flournay 
St., Chicago 44. 


Capacitors 

An extensive line of capacitors for general industrial appli- 
cations, as well as special uses, is described in detail in a 32-page 
illustrated catalog (SC-1). Ratings and dimensions are tabu- 
lated, and dimensional sketches are provided. Also illustrated 
in the catalog are several models of capacitor analyzers. Solar 
Capacitor Sales Corp., 285 Madison Ave., New York 17. 


Thermal Insulation 

Design and application data covering use of fiber glass by 
equipment manufacturers in electrical refrigerators, water heat- 
ers and other products are contained in a 28-page booklet. 
Selection charts and performance charge are incorporated as 
well as application photographs. Owens-Corning Fiberglas 
Corp., Nicholas Building, Toledo 1, Ohio. 


Beryllium Copper Castings 

Properties and applications of several types of beryllium 
copper castings are summarized in an eight-page bulletin. 
Akron Bronze & Aluminum Company, 579 Washington St., 
Akron, Ohio. 


High Frequency Induction Heating 

Specification data are available on a 5-kw and 20-kw high 
frequency induction heater recently designed for industrial heat- 
ing applications. Federal Electric Company, Inc., 8700 S. State 
St., Chicago 19. 


Cellulose Plastics 

A quick-reference summary of design possibilities of several 
types of cellulose plastics is given in an illustrated 12-page 
booklet. Celanese Plastics Corp., Division of Celanese Corp. 
of America, 180 Madison Ave., New York 16. 


Electrical Lubricating Oils 


Useful technical data (File F-16) provides information on 
the use of refined white mineral oils for lubrication and protec- 
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MODERN ALCHEMIST 


.»seproducing the world’s foremost resistance alloy! 


OTT CMR it Me Lad aM dal Tent te al a ae S tee 
sought to create gold from base metals, this modern 
metallurgist is fusing nickel and chromium to produce 
Teale lil resi MA Late MMR ele ual l dal TolMol Meer iol 


resistant alloy! 


But it takes more than a balanced union of nickel and 
chromium to produce the superior oe of genuine 
Nichrome. For one, there is the all-important factor of 
exclusive Driver-Harris techniques. In every manufac- 
turing and processing operation, from furnace to spool, 


exacting metallurgical controls and checks operate to 





assure the peerless and enduring qualities of Nichrome. 
These quality controls represent 46 years of continuous 
elt Sa Tt 1- [ed Moh CME Sie l ol IT dal to Me dale eal 
time-tested standard by which other electrical resistance 


elites le- Mutoh ta 1- iB 


Although there are other excellent nickel and chro- 
mium combinations, there is only one Nichrome .. . 
and it is made only by Driver-Harris . . . thus Nichrome 
is at once the registered Trade Mark and symbol of 


service and belongs wholly and solely to the Driver- 





eC aal Toe 


uz Driver-Harris 


eee COMPANY 


HARRISON ° 
RCO ta Reg 


eis (Olds BRANCHES: Chicago ¢ Detroit ¢ Cleveland 


NEW JERSEY 


Los Angeles ¢ San Francisco ¢ Seattle 


Non-insulated Coils... Automatically Wound 


...0on Forms or Directly on Cores or Bobbins 


You have an opportunity, with the No. 102 Uni- 
versal Coil Winding Machine, tosynchronize production 
by matching the machine’s winding time to the oper- 
ator’s handling time. 

Up to three automatically-controlled winding heads 
are supervised by one operator, and winding is sched- 
uled so that while manual operations are performed 
on one head, the other heads continue producing. 

The No. 102 Universal Coil Winder is being used 
by scores of manufacturers in production of relays, 
field coils and other requirements where high output 
and extreme accuracy are vital. 


FEATURES 


Each winding head automatically controlled by elec- 
trically-operated counter which disengages clutch at end 
of required number of turns... . Readily-adjustable 
mechanism for governing wire-layer length no extra 
cams. ‘“‘Traverse’’ changes easily made... . Receding- 
type wire guide holders permit guiding close to work and 
shifting guide wheel to clear coil as it is taken from arbor 
or chuck. . . . New-type tensions handle wires No. 46 and 
even finer over long production runs without breakage. 
Coil lengths: \"’ to 144” with standard fittings 

l’’ to 3” with supplementary attachment 
Maximum coil diameter: 314" 


Wire turns per layer: 10 to 800 (with supplementary gears.) 
Maximum winding speed: 2500 r.p.m. 


Cross - wound coils (lattice - type) — 
Bulletin 84 : 


Layer-wound coils, cotton-insulated or 
non-insulated — Bulletin $6 —-103 


Gutter - wound coils (heavy duty) — 
Bulletin 98 

Paper-insulated coils — Bulletins 104 
and 105 


23.5.64 
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P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range ae LES 








tion of electrical equipment and appliances. A chart of average 
properties is given, as well as a tabulation of specific types of 
oils and their appropriate functions and uses. L. Sonneborn 
Sons, Inc., 88 Lexington Ave., New York City. 
Gray Iron Castings 

A method of making gray iron casting by a special permanent 


| mold process is detailed in a descriptive 16-page catalog. Large, 


full-page illustrations showing molding procedures are used 
effectively. Eaton Manufacturing Company, Foundry Division, 
9771 French Rd., Detroit 13, Mich. 


| Adjustable Speed Drive 


Magnetic adjustable-speed drive for centrifugal pumps, com- 


pressors, blowers and similar applications is described in an 


illustrated 16-page booklet (No.183). Principles of operation, 
performance characteristics and applications data are presented. 
Electric Machinery Manufacturing Company, 1331 Tyler, N. E. 
Minneapolis 13, Minn. 


Fractional-HP Motors 

Technical data sheet provides ratings, dimensions and gen- 
eral information on a line of fractional horsepower d-c motors, 
ranging from %oo hp to %o hp, operating on 6, 12, 24, 32, 64 
and 110 volts. Whiting & Davis Company, Plainville, Mass. 


TECHNICAL FILMS 


The films reviewed below have been prepared for presenta- 
tion before engineering and executive staffs of industrial 
firms, and before technical societies. For details regarding 
availability of prints, communicate with the sponsors named. 


| Gear Theory and Cutting 


Two-reel color-and-sound film, titled “The Art of Generating 


and Gear Manufacturing Equipment,” covers the theory and 


production of spur helical and other gear forms. Animation 


| techniques are used in the first reel to show various means of 


transmitting rotary motion. From crossed. driving strings 
between two pulleys the film demonstrates the development 


| of the involute curve and shows that this curve provides the 


most satisfactory tooth shape for transmitting uniform angular 
motion. Effect of involute interference, fillet interference, lack 


| of continuous action, eccentricity and other gear errors on the 


stress on gear teeth are effectively demonstrated by photograph- 
ing the loaded gears under polarized light. One can easily 
follow the stress pattern along the tooth profiles. 

The second reel is largely concerned with setting up Fellows 
gear cutting and finishing machines, including gear shapers, 
shaving machines and lapping machines, as well as thread gen- 


| erators for worms. The film concludes by demonstrating how 


gear measuring and testing equipment is used. Particular 


| emphasis is placed on instruments for charting involute form 
| errors. Running times are 15% min. and 29 min., respectively. 


/ 


Fellows Gear Shaper Company, Springfield, Mass. 


| Electrical Measurement Instruments 


A set of six sound-slide films has been prepared to serve as 


| a general introduction to the study of electrical measuring in- 


struments. The films cover general applications; principles, 
construction and operation of different types; and factors in- 


| fluencing proper selection of instruments for specific functions. 


The complete course consists of film strip, records, lesson books, 
and instructors’ manual and is supplied by Westinghouse Elec- 


| tric Corp., Extension Training Department, 1711 Union Bank 


Bidg., 306 Fourth Ave., Pittsburgh, at a cost of $45. 


Meehanite Castings 

Salient engineering properties and advantages of Meehanite 
castings, as well as actual applications, are demonstrated in a 
16-mm sound film. Running time is 29 minutes. Meehanite 
Metal Corp., Pershing Sq. Bldg., New Rochelle, N. Y. 


Railroad Radio Equipment 

The use of two-way combined induction and space radio 
telephone equipment ‘for railroads is described in a 20-minute 
color-and-sound film. Dimensional animation technique as well 
as live action are used to show how the radio equipment can 
be utilized to facilitate railroad communication and operation. 
The development of railroad signalling equipment forms a 
historic background for the film. Aireon Manufacturing Corp., 
Kansas City 15, Kansas. 
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MODERN ELECTRONIC DEVELOPMENTS 


Stupakoff Kovar*-glass seals provide permanently 
vacuum and pressure tight, insulated electrical 
lead-ins on products which must be sealed from 
the atmosphere, even under the most adverse 
climatic conditions. 

Metal-glass terminals are available, or can be 
made in shapes and sizes to suit your needs... 
with single or multiple, hollow or solid electrodes. 

Kovar alloy is also available in the form of 
sheet, rod, wire, tubing and special shapes for the 


CERAMIC AND MANUFACTURING CO. : 


manufacturers of electronic tubes and others who 
have their own glass working facilities. 

A line from you as to your sealing problems will 
enable us to make specific recommendations and 
supply the applicable literature. 


*Reg. U. S. Pat. Off Trade Mark No. 337962 


LATROBE, PA. 


EXPORT DEPARTMENT 13 E. 40TH ST., NEW YORK 16, N. Y. CABLE ADDRESS ARLAB ALL CODES 
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SLPS ARE PRE-ASSEMBLED WASHER 

AND SCREW UNITS IN WHICH THE WASHER 

IS HELD ON THE SCREW BY THE ROLLED THREAD 
AND IS FREE TO ROTATE. 


Hq" SEMS are made, how 


they reduce hand assembly 
methods and costs... why they’re 
faster, better, easier to handle... 
assembly advantages, applica- 
tions and methods. . . cost com- 
parison charts to use in actually 
figuring your savings beforehand | mernon ron 
... type and size data . . . order- 
ing information ... plus useful 
engineering data. Write for this 
free SEMS book today... any of 


the manufacturers listed on the 


next page will send it to you. 





SEMS eliminate time-wasting hand assembly of washers and screws! They are delivered 
to you pre-assembled . . . ready for driving! Get this new, free data book that gives 


advantages in detail by writing any one of the fastening manufacturers listed below. 
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Time-proved Design! Widest Range of Sizes! 


You get these advantages: (1) Ohmite experience with 

countless rheostat applications. (2) Service-proved 

Ohmite features that assure permanently smooth, close 

control. (3) Extensive range of sizes and types for easy, 

economical selection of the best unit for ever 

application. ” Send for Catalog 
There are ten wattage sizes ranging from 25to 1000 24 Engineering 

watts—from 1%" diameter to 12” diameter—in uni- Manual No. 40 

form or tapered winding—in single or tandem units— Write on company 

in regular or special designs. Stock models from 25 to oe = on = 

500 watts, in many resistance values. me aaeen 

Consult Ohmite engineers on your rheostat control plication of rheo- 


problem. : stats, resistors, tap 
switches, chokes 


OHMITE MANUFACTURING COMPANY and attenuators. 
4804 FLOURNOY STREET, CHICAGO 44, U.S.A. 


2 Right wet OHIMITE 


_ RHEOSTATS + RESISTORS + TAP SWITCHES - CHOKES + ATTENUATORS 


Ne. ea ar in ag aa ais 
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You can have them 
constructed to your 
exact needs 


Why try to “get-by” with a transformer unsuited to your exact needs 
when you can have units designed and constructed — to the most precise 
specifications — which will meet your individual requirements and provide 
the utmost in transformer life and dependability. 


If you need a transformer in a range of one-half to 100 K.W. Miller can 
make it. If it’s a question of voltage — Miller has special X-ray trans- 
formers rated at 80,000 volts and more. If it’s a question of dielectrics — 
Miller has designed many types to meet unusual dielectric requirements. 


Perhaps your transformer requirements involve a question of size — per- 
haps they include moisture-proofing, special mounting, numerous taps or 
other troublesome specifications — but if it’s a transformer problem, Miller 
can solve it. Whatever your demands even if only a few units of a special 
nature, write to us today for recommendations. Your inquiry will have our 
prompt attention. 


Here is an example of one of the special 
types we have designed. Units of this class can 
be furnished in either shell or core type for 
voltages to 10,000 and current values to 
10,000 amperes. 


TRENTON 4, NEW JERSEY 
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SUPER-AIRLINERS DEMAND 7XEC/IS/ON 
IN PLASTIC MOLDED PARTS 


HERE’S a ticklish job and a real accomplishment in plastic 
molding! But, it’s only one example of the supreme mold- 
ability of BAKELITE general-purpose phenolic plastics. It 
is a contact ring for aircraft altimeters* that is molded 
to tolerances of 0.001 inch in overall dimension and 0.002 
inch in thickness. Locating the insert with its gold alloy 
contact pins is also a critical step. 

Molding to close tolerances is achieved by efficient co- 
operation among designer, plastic molder, mold builder, 
and plastics material supplier. It enables manufacturers to 
adopt plastic precision parts with properties scientifically 
controlled for top service in specific applications. 

Electrical resistivity, moisture resistance, dimensional 
stability, and compact design are the characteristics 
needed for altimeter contact rings—and BAKELITE general- 
purpose phenolic plastics bring these qualities in full 
measure. Yet, precision in plastic molding is not limited 
to the general-purpose materials. The line of BAKELITE 
plastics includes materials that are resistant to impact, 
heat, water, and chemicals, or that excel in dielectric quali- 
ties. This great variety permits the choice of the right 
plastic for the specific job. 

Bakelite’s field representatives and engineering service 
are always ready to help you apply plastics to your require- 
ments. Write Department 49 for Booklet G-8, “A Simplified 
Guide to BAKELITE Plastics.” 


*Precision-molded by Wayne Plastic Products, Fort Wayne, Indiana 


I 
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BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation (43 30 East 42no Street, New York 17, New York 


TRADE-MARK 
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Setting 
Peacetime Standards 


with Improved 
STEELS 


[ee in open markets will probably establish new quality 
standards for your peacetime products. Millions of motors for 
household appliances, for instance, must operate with improved eff- 
ciency and economy. Generators and transformers will be expected to 
produce and to transmit more power, to operate at peak capacity— 
continuously. 

That is why so many manufacturers are taking full advantage of 
the inherent quality of U-S-S Electrical Steel Sheets in all equipment 
for producing, transmitting, and utilizing electric power. [mprove- 
ment in the physical and electrical qualities of these steel sheets has 
contributed to the improved performance of today’s electrical genera- 
tors, transformers, and motors. 

Throughout forty years of study, our technical specialists have 
studied the characteristics of various types of steel and defined their 
usefulness. They have produced better electrical steels, and have 
determined the right steels to use for specific eee: 

To help you select the proper grade of U-S-S Electrical Steel 
Sheets for each individual job, or on any other problem involving the 
use of electrical steel sheets, our technical specialists will be glad to 
work with you. Meanwhile, send for your free copy of Technical 


Bulletin No. 2. 








CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 





SEND THE COUPON... .TODAY for our Technical Bulletin No. 2. This 


illustrated, authoritative book of 151 pages contains data accumulated by our com- 
plete testing laboratory for determining the operating characteristics of electrical 
steel sheets. It is packed with valuable information, graphs, charts and curves. It is 
illustrated by actual photographs of installations. We shall be glad to send you a 
free copy. 


Carnegie-Illinois Steel Corporation 
619 Carnegie Building 
Pittsburgh 30, Pa. 


Gentlemen: 





Bulletin No. 2.’’ It is understood that I incur no obligation. 


| 
| 
| 
| 
Please forward my free copy of “‘U-S-S Electrical Steel Sheets, Technical 
| 
| 
| 
| 
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Because electric apparatus is frequently oper- 
ated beyond normal capacity, dependable insu- 
lation is an excellent safeguard against failure 
caused by temporary overloads. Failure from 
burnout, motor repairs or replacement and cus- 
tomer dissatisfaction can bé relieved through 
proper insulation. 

Robbins and Meyers, Inc., manufacturers of 
quality motor parts for saws and other portable 
electric tools, build overload protection into 
these components by the use of built-in Mica 
segment plates for commutator insulation. 
Micanite’s physical properties enable commu- 
tators to withstand centrifugal forces and high 
ambient temperatures. 


Micanite enables designers of electric equip- 


ment to meet higher temperature requirements.” 


It combines the advantages of pure mica with 
the property of being readily molded, cut or 
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stamped for different product requirements. In 
addition to being considerably less expensive 
than natural mica, Micanite can be utilized 
with a minimum of waste. It can also be used 
in place of sheet mica except where extreme 
thinness, very high heat resistance and dielec- 
tric strength, and very low power factor are 
essential. 


Micanite consists of thin mica splittings 
bonded together with various resins. It is made 
in sheets as well as in the form of circular, oval, 
rectangular, and hexagonal tubes. Micanite is 
available as segment plate, flexible plate, heater 
plate, or composite sheets or wrappings with 
varied properties. 

Insist upon Micanite, a time-proved insu- 
lating material made by Mica Insulator Co. for 
specific applications or purposes, to maintain 
performance and brand acceptance. 
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mics COMPANY 


797 Broadway, Dept. 24, Schenectady 1, N. Y. 


SALES OFFICES: 


Boston: 285 Columbus Avenue - Chicago: 600 West Van Buren Street - Cincinnati: 3403 Hazelwood Avenue 

Cleveland: 1276 West 3rd Street - Detroit: Book Building - Houston: Bakoring, Inc., 1020 Houston Avenue - 

New York: 200 Varick Street + St. Louis: 455 Paul Brown Building + Triangle Pacific Co. at Los Angeles: 
340 Azusa Street - San Francisco: 1045 Bryant Street 


Right off the press 


Send for a free copy of this new, comprehensive 4-page booklet 
on Lamicoid, thermosetting laminated plastics for electrical and 
mechanical applications. 


Mica Insulator Company 
797 Broadway, Dept. 24, Schenectady 1, New York 


Gentlemen: 


Please rush my copy of your new 4-page bulletin 
on Lamicoid. 





FOR TROUBLE-FREE WIRE PERFORMANCE 
125 Permanently Insulated ROCKBESTOS Wires, Cables and Cords 


ROCKBESTOS FIREWALL HOOKUP WIRE 
Sizes No. 22 to 4 AWG in 1000 wolt rating, and No. 12, 14 
and 16 AWG in 3000 volt insulated with high dielectric 
synthetic tape, impregnated felted asbestos and covered with 
color coded lacquered glass braid. 
Originally designed to meet the demand of air- 
borne radio equipment manufacturers for a 
flame and heat resistant wire and widely used 
since in ground, marine and mobile communica- 
tions systems, electronic devices and apparatus. 
Operating temperature range 125° C. to minus 
50° C. Ideal for wiring harnesses in compact 
apparatus and small motor, coil, transformer 
and dynamotor leads. Also with tinned copper 
shielding braid. and in twisted 
pair, tripled or cabled multi- 
conductor constructions. 


ROCKBESTOS MULTI-CONDUCTOR 

FIREWALL INSTRUMENT CABLE 
This unusually small, light weight, 
dielectric No. 26 AWG three conductor cable, 
with individuals insulated like our hookup 
wire, was designed for use where space is at a 
premium and dependable performance is 
essential. Made to a nominal diameter of 
.125” it is smaller than a No. 14 AWG Hookup 
Wire. Also in 4, 5 and 6 conductor in sizes 
No. 26 to 20 AWG. 


— = 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB) 

Sizes No. 18 to No, 4/0 AWG with varnished cambric and 
tmpregnated asbestos insulation and gray, black, white or 
colored flameproof braid. 

Combine fire insurance and fine appearance in 
your switchboards with Rockbestos Switch- 
board Wire. It is fireproof and will not dry out 
under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. 
Hinge Cable and Switchboard Bus Cable have 
same fireproof and heatproof characteristics. 
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ROCKBESTOS APPARATUS HEATING CABLE 

No. 19 AWG nickel-chromium resistance wire insulated 
with .040” of impregnated felted asbestos and covered with 
4/64" waterproof lead sheath. 

Manufacturers of photographic developing 
tanks, candy making equipment, soil heating 
cable kits and other devices requiring con- 
trolled distribution of mild heat can use this 
pliable heating cable to advantage. 
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From the three basic designs illustr 


ated Rockbestos 


has developed a complete line of 125 failure resisting 
cables and cords, a few of which are described. 
All have the same performance guaranteeing charac- 
teristics detailed below. Write for information, samples. 


wires, 


Rockbestos Permanent Insulation Insures Long-Lived Service 


1 A tough impregnated asbestos braid, 


resistant to heat, flame, 


moisture, oil, grease, alkalies and corrosive fumes. 


2 Felted asbestos insulation impregnated with, heat, 


flame and 


moisture resistant compounds will not dry out with age, burn, or 
bake brittle under high temperatures. 


Lubricated varnished cambric for high dielectric strength and 


added moisture resistance — protected from heat, 


flame and 


oxidation by felted asbestos walls. 


4 |mpregnated asbestos insulation that withstands heat of over- 
loads and aging and won't become brittle, crack, rot or burn. 


5 Conductors are perfectly centered in helically applied non- 
flowing insulation and will always remain so. 


ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 
Sizes No, 8 to 20 AWG solid or stranded copper, monel vr 
nickel conductors insulated with 031" or .040" of im- 
pregnated felted asbestos in black, white or colors. 

Whether you make waffle irons, hot-plates, 
small motors, ranges, water heaters, radios, 
ovens or blueprint machines, we can give you 
an asbestos lead wire made to fit the electrical 
and mechanical requirements of your product. 


ROCKBESTOS ALL-ASBESTOS 600 VOLT 

FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors in- 
sulated with impregnated felted asbestos and covered with a 
heavy asbestos braid. 


This heavy duty heat-resisting flexible cord is 
ideal for high wattage lighting units, apparatus, 
floodlights, etc., that are used in hot spots or 
develop heat in operation. For moisture resistant 
type specify Rockbestos A.V.C. construction. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 


Sizes No. 14, 16 and 18 AWG in two to six conductors with 
0125", or 025" or (for 116 volt service) 031" of impreg- 
nated felted asbestos insulation and steel armor. 

A multi-conductor control wire for low voltage 
intercommunicating, signal, and temperature 
control systems. Lifetime heatproof, fireproof 
insulation and rugged steel armor give trouble- 
proof circuits. 


ROCKBESTOS ALL-ASBESTOS 600 VOLT RHEOSTAT CABLE 
(National Electrical Code, Type AI) 

Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy 
wall of felted asbestos, covered with a rugged asbestos braid 
finished in black, white or colors. 

Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator, locomotive 
control panels and equipment exposed.to heat, 
fumes and fire hazard. For flexible stranded con- 
ductor specify Rockbestos All-Asbestos Flexible 
Apparatus Cable. For solid conductor specify 
Rockbestos All-Asbestos Rheostat Wire. 


ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 
Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements. 

Protect your motors against heat-induced 
breakdowns with class B windings of Rock- 
bestos Heat- Resisting Magnet Wire. Leads of 
Rockbestos A.V.C. Motor Lead Cable will 


complete the failure-proofing. 
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ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 

Size No. 18 AWG to 1,000,000 CM insulated with two walls 
of impregnated asbestos and a high-dielectric varnished 
cambric insert, with a heavy asbestos braid overall. 

Use this apparatus cable for coil connections, 
motor and transformer leads exposed to over- 
loads or high ambient temperatures. It makes 
a permanent installation as it is resistant to 
heat, flame, oil, grease and moisture. 


ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 

Sizes No. 18 AWG to 1,000,000 CM insulated with lami- 
nated felted asbestos, varnished cambric, and asbestos braid. 
Other constructions for service voltages to 5000. 

For protection against failure caused by 
conductor-heating overloads and high ambient 
temperatures use this permanently insulated 
heat and flame resistant power cable for the 
internal wiring and power leads of products. 


ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 
(Underwriters’ Type AFPD) 

Sizes No. 10 to 18 AWG stranded plain copper conductors 
insulated with impregnated felted asbestos, polarized, twisted 
together and covered with a cotton braid. 

This duplex heat resisting flexible cord is ap- 
proved by the Underwriters’ Laboratories for 
use in fixtures and is recommended for appa- 
ratus leads where moisture resistance is not 
required. 


ROCKBESTOS PRODUCTS CORP. 
822 NICOLL STREET, NEW HAVEN 4, CONN. 


ROCKBESTOS 


The Wire with Permanent Insulation 
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You can get FIBERGLAS advantages in 
laminated plastics parts 


Fiberglas-base laminates afford many advan- 
tages and a unique combination of characteris- 
tics. Made with many different kinds of resins, 
laminates with Fiberglas Cloth or Fiberglas Mat 
as a base are used to solve a wide range of 
electrical and mechanical problems. 

The finished materials—available in sheet 
form, in rods or tubes, or molded or shaped 
into special forms—are used in motors 
and generators as slot sticks, armature or 
stator end laminations, as brush holders, 
spacer blocks, in dry-type transformers, etc. The 
low-electrical-loss properties of several types of 
Fiberglas-base laminates have led to their 


wide use for radio and electronic applications. 

If the products you are designing or manufac- 
turing require a material with high dielectric 
strength, dimensional stability, moisture and 
temperature resistance and /or adequate mechan- 
ical strength for high-frequency, low-electrical- 
loss parts—investigate Fiberglas-base laminates. 

Most manufacturers of laminates make one 
or more types of Fiberglas-base products. If 
your supplier can’t furnish the type you 
need, write—Owens-Corning Fiberglas Corp., 
Dept. 866, Toledo 1, Ohio. Branch Offices in 
Principal Cities 

In Canada: Fiberglas Canada Ltd., Oshawa, Ontario 
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Pat’d & Pat. Pend. 


AND A MOLEHILL 


Reg. U. S. Pat. Off. 


Pat’d & Pat. Pend. 


That’s just about how our regular “Unbrako” Self- Cup Point (as shown), are Self-Lockers because 
the knurled points dig-in and hold firm against even 
the most stubborn vibration! Invaluable to the 
radio, electronics and smaller electrical manufactur- 
ing industries, because of their tiny size, these 
Self-Lockers, but are just as outstanding for ac- screws are available in sizes from #0 to 1” in 
curacy, hardness and strength as their “big brothers.” diameter—all commercial lengths. Write today for 
“Unbrako” Socket Set Screws with the Knurled our free “Unbrako” Catalog. 


Locking Socket Set Screws would appear, when placed 
beside one of our #0 size. But in spite of this 
almost unbelievable smallness, they are not only 


ket 
See our exhibit in Booths 326-328 at the A. 8. T. E. New Era | Screw, oiginated with 


Exposition in Cleveland, April 8-12 “Unbrako" years ago. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 594 
BOSTON CHICAGO DETROIT INDIANAPOLIS SAN FRANCISCO ST. LOUIS 


OVER 43 YEARS IN BUSINESS 
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Eleven days after V-J Day, 
this company had re-converted 
to peacetime production. The 
flexibility of T-W welders 
makes simple the changeover 
from one type of work to an- 
other. Taylor-Winfield manu- 
factures welders to join clean 
and coated carbon steels, 
Stainless steels, and weldable 
alloys of aluminum, nickel, 
copper and magnesium. Ask 
Taylor-Winfield to show you 
how you can get more produc- 
tion at less cost with resistance 
welding. 


WELDS PER HOUR EVERY HOUR 
, —_ 


You can really produce with resistance weld- 
ing. Ask Wall Wire Products Co., Plymouth, 
Mich. 


Many short lengths of wire must be joined 
fast and permanently to form a soft drink cool- 
ing box rack. This company turns out hun- 


dreds of these racks every day. 


The method is multiple projection welding, 


one form of -resistance welding. The machine 


is a Taylor-Winfield Press Welder. The result 
is 5760 welds per hour . . . every hour, day 
after day. That's 96 strong, clean welds every 


minute. 


What could you do with a production 
machine like this one?.Get the full production 
story from a Taylor- Winfield production engineer, 
available through letter or phone call. Remem- 
ber, resistance welding has put the joining 


of metals on a production basis. 





No electrical equipment can be any better than its insulation 


"ee 


This varnish was chosen 
to meet the exacting in- 
sulation requirements on 
transformers for aircraft 
electric power.... 


... and the same varnish 
can protect a fluorescent 
ballast with long-lived, 
heat-resisting insulation. 


General Electric is one of the world’s largest and most 
experienced manufacturers of insulating varnishes. The 
capacity to produce millions of gallons for myriad war 
applications and 45 years of experience in varnish re- 
search and manufacture are now available to peace industry. 
Strict G-E Quality Control assures uniformity of product 
in every shipment of G-E Insulating Varnishes. For details 
consult your local General Electric Merchandise Distribu- 
tor. Or write direct to Section RIMA-468, Resin and 
Insulation Materials Division, Chemical Department, 
General Electric Company, Schenectady 5, New York. 


OFFERS A COMPLETE LINE OF INSULATING MATERIALS 
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Products of more than 600 different industries stream out from 
New Hampshire Manufacturing Plants to the Markets of the World 


New Hampshire people take naturally to the skilled 
crafts. Because they live well they produce well. They 


help manufacturers to build personnel that sets records 


_* KNow New Hampshire as an ideal country for 


vacations — summer and winter. You know it as a 


country of scenic beauty and a place of sportsman’s 
delight. But remember too that New Hampshire is a for low absenteeism, low employee turnover . . . open 
great diversified industrial state. 


Ww U for new booklet on the location of small and medium-sized industries: “A Plant in 
New Hampshire.” Address Edward Ellingwood, Industrial Director, 23 State Office Bldg. 


Locate cough 
STAY Vg prado r ve 
ETL teak Lees, aol 


in New Ha mpshire 


highways year round. 


¥ State Planning and Development Commission 
CONCORD, New Hampshire 
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problem ... stop tool 
breakage... and 


speed production 


(with an assist by the Chase representative) 


CHASE 


CHASE 


ALBANY f 
ATLANTAT 
BALTIMORE 
BOSTON 
CHICAGO 
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to solve a fabricating 





A subcontractor was having difficulty with 
some 174” Tellurium Copper rod. His telephone 
message was turned over to the Chase salesman. 


When our man arrived at the plant he found 
that the subcontractor had been putting a slot in 
the Tellurium Copper rod, using a milling ma- 
chine and high speed tool steel. Result: tools 
were constantly being broken, and production 


lagged. 


So the salesman suggested that stellite or car- 
bide tipped tools be used, pointing out that Tellu- 
rium Copper does not have the lubricating quali- 
ties of leaded copper alloys, (see booklet, CHASE 
FREE CUTTING BRASS, BRONZE AND COPPER, 
page 11). He also talked informatively about 


machine speeds (booklet, page 19), 





The Tellurium Copper worked perfectly 
when the subcontractor tried these suggestions. 
It was a case of the right metal but the wrong 
kind of cutting tools to go with it. 


7. * * 

It’s part of every Chase salesman’s job to un- 
derstand the customer’s fabricating problems, 
and be able to suggest better ways of working 
with Chase brass mill products when occasion 
demands. Often, however, you may save your- 
self valuable time by referring to one of our 
technical books, 


For a complimentary copy of TELLURIUM 
COPPER, FREE CUTTING BRASS, or. any ‘other 


booklet by Chase (an outline of your problem 
is sufficient), write to Dept. EM-46. 


BRASS & COPPER CO. 


—Incorporated — 


Waterbury 91, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


CINCINNATI INDIANAPOLIS 
CLEVELAND KANSAS CiTy, MO ¢ 
DETROIT LOS ANGELES 
HOUSTON t MILWAUKEE 





MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
NEWARK PITTSBURGH SEATTLE 

NEW ORLEANS PROVIDENCE ST. LOUIS 

NEW YORK ROCHESTER f WASHINGTON f 


This is the Chase Network —handiest way to buy brass 


ELECTRICAL MANUFACTURING 





t Indicates Sales Office Only 


FOR OVER 80 YEARS, Gair has been a major contrib- 


utor to the art of packaging. Many of the great indus- 
tries of America and the world have turned to Gair 
to solve their packaging problems. Many an obscure 
product has achieved international distribution due 
to the ingenious packaging ideas of Gair — from the 
cracker barrel and hoop skirt era to frozen foods. 
The principles of packaging that are meeting with 
rigid war-time standards will be utilized in packag- 
ing everything from pencils to plow shares. Send your 


present and, postwar packaging problems to Gair. 


Appealing, appetizing designs will sell the 
product. This Sunshine Fancy ASSORTMENT 
is printed in full color right on Gair Patent 
coated paper board. Another famous Gair 
design and product. Write for Printers’ Ink 
article by Egmont Arens industrial designer 
in which this Package appears. 


SAVE 


WRITE FOR BOOKLET “FASHIONS IN CARTON S"’ PAPER 


ROBERT GAIR COMPANY, INC., NEW YORK @ GAIR COMPANY CANADA LIMITED, TORONEG 


Folding Cartons e Box Boords e Fibre and Corrugated Shipping Containers 
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THERE’S ONE CORRECT 
DC MOTOR OR GENERATOR 


- Vertical D.C. Motor > 30 HP. Drip-proof D.C. Motor @& 15 HP. Splash-proof D.C. Motor > 75 HP. Drip-proof D.C. Motor 


75 k.w. D.C. Generator with 30 k.w. D.C. Generator with 250 k.w. D.C. Generator Drip-proof 
@ 5 k.w. Auxiliary ® Side Feet @® Engine Type 


one a Seo or treme eet oe pcre eee 


Burke, one of the oldest of D.C. equipment manufacturers specializes in D.C. motors from 
1 to 1500 HP and generators to 1000 KW. Motor speeds vary from 100 to 1800 RPM either 
constant, varying or adjustable. Drives may be coupled, belted or engine type. Generators 
may be single, 2-bearing or engine type. In selecting the correct D.C. unit for your need, 
make use of Burke’s wide experience. Burke designs for the job not to the rigid and limiting 
standards of stock designs. 


For a description of the complete Burke line of AC and DC motors and genera- 
tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 


For immediate assistance, contact our nearest representative: 


ATLANTIC ENGINEERING CO. MAXWELL-JONES-KELLETT INDUSTRIES 

185 17th Street, N. E., Atlanta, Ga., Phone: Hemlock 6461 740 S. Caliborne Ave., New Orleans 13, ia., 

J. 7. COOPER Phone: Raymond 8241 

Room 1515 Engineering Bidg., Lt. B. RITCHIE 

205 West Wacker Drive, Chicago, Iil., Room 1704, 274 Madison Ave., New York, N, Y. 

Phone: Franklin 5061 Phone: Lexington 2-5330 

Cc. &. WINCHELL B. A. AUERBACH 

205 Perry-Payne Bidg., Cleveland, O., Phone: Cherry 5634 Room 234, 1600 Arch Street, Philadelphia, Penna., 

CARL D. MILLER Phone: Rittenhouse 5226 

Roosevelt Theatre Bidg., Detroit, Mich., F. E. BURKE 

9595 Gartiot Avenue, Phone: Plaza 7232 416 Maple Ave., Pittsburgh, Penna., Phone: Penhurst 5357 
J. B. COLESWORTHY P. A. MORSE 

1709 West 8th St., i Angeles 14, California Morse Engineering Co., Room 600 

Phone: Federal 2021 Fullerton Bidg., St. Lovis, Missouri, Phone: Garfield 0076 


RALPH JAMES—Northwestern Agencies, 2411 First Ave., Seattle, Wash., Phone: Eliot 8882 


hs ee aes ee ] ee H ° SENERA TORS ] be 1000 at Mee 


34 u R 4 c A.C. & D.C. Motors & Generators 


BURKE de 2 ole ae oe ame Ws Jc % it gear ee Ge le A ee es Re dae es ee en eee ead 


ELECTRICAL MANUFACTURING 

































MEET OUR 


“Department of 


A curacy —> 


Aside from the material itself, the perform- 
ance of a spring or a screw machine product 
depends largely upon the tools and dies. 
Therefore, at Peck’s the selection, designing 
and setting up of these vital elements is 
done by men with experience and training 
as specialists in the manufacture of springs 
and screw machine products. 














The designing of springs and screw machine 
products themselves, the testing of materials, 
and many other services, also take place in 
this veritable “Department of Accuracy”! 
Careful preparation always results in faster, 
better, more economical production. 











. THE PECK SPRING CO., 12]GROVE AVE., PLAINVILLE, CONN. 
2 cele SPRINGS & SCREW MACHINE PRODUCTS 











PU PALL} 
eC rts tit! 
SCT yur 





We have complete 
facilities for marking | 
laminated materials and 
metals. Our staff of engineers 

is at your service to aid in 
your present and postwar 












problems. RESISTANCE WINDINGS AND 
Manufacturers of Modern Lami- S M A L L S U B A S S E M B L | E S 
mtn pg omen OUR SPECIALTY 
= indicators resistor boards and 
benene plug assemblies. TRY TUTTLE FIRST 


for Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements 
ee eee Write for Bulletin SIO1A 


ciicinacetocenatant aiiepenemnensiaemetnatenmmmmianiaiiiinsahins H. W. TUTTLE & COMPANY * ADRIAN, MICHIGAN : 
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SO ar 
Potting Compounds 





HERE’s a typical installation of Sta-Warm com- 
pound melting equipment, employing heated hose for 
dispensing. 


From a rectangular tank built to user’s own speci- 
fications for capacity and proportions, and equipped 
with variable thermostat control, melted potting 
compound is dispensed into transformers through a 
10 ft. Sta-Warm flexible metallic hose. The hose it- 
self is electrically heated to maintain proper tempera- 
ture of the compound until it reaches its destination. 
A separately controlled thermostat on the hose line 
further guarantees that the compound will neither 
burn (and carbonize) or freeze (and solidify) be- 
fore leaving the nozzle. 


The tank only, the hose only, or both as a com- 
plete working unit may be ordered as required to 
fit into your compound melting and dispensing set- 
up to speed up production without adding extra 
man-hours. 


Why not inquire for full details and prices today 
by writing fully to dept. D? 





STA-WARM 
ELEC. C0. 






Ravenna, Ohio 


Complete Equipment for 


Heating, Pouring, Conveying Compounds 





565 N. Chestnut St. 








‘Planning new products? 





check on 


Follansbee 


electrical sheets and strip 


The quality of the silicon steels you use will be an 
important factor in the design, production and per- 
formance of your new products. 


Designs will be influenced by the silicon steels which 
can be obtained. There’s a Follansbee Electrical 
Sheet and Strip for every electrical requirement. 


Production will be smoother with silicon steel hav- 
ing the proper physical characteristics. Follansbee 
Sheets and Strip meet exacting requirements on punch- 
ing quality, surface finish, gauge and space factor. 


Performance of your products will depend on silicon 
steels which perform their functions as designed. 
You can obtain from Follansbee Sheets and Strip 
the magnetic characteristics you desire. 


It will pay you to check with Follansbee—for years 
a leader in this field—on your requirements for 
Electrical Sheets and Strip. 


FOLLANSBEE STEEL CORPORATION 
GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 
Detroit, Milwaukee. Sales Agenis— Chicago, Indianapolis 
Houston, St. Louis, Kansas City, Nashville, Los Angeles, 
San Francisco, Seattle; Toronto and Montreal, Canada. 
Planis—Follansbee, W. Va. and Toronto, O. 





RK 


COLD ROLLED STRIP «+ 
POLISHED BLUE SHEETS 


ELECTRICAL SHEETS AND STRIP + CLAD METALS 
SEAMLESS TERNE ROLL ROOFING “” 





ELECTRICAL MANUFACTURING 
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BEHIND THE SCENE... 


si ee - 







EFRIGERATOR manufacturers have found 
that the heat transfer of refrigeration coils 
can be increased tremendously by forcing air cir- 
culation around them with a. fan (or blower 
wheel). In one case, using a Torrington air im- 
peller in this way quadrupled efficiency. Torring- 
ton air impellers are also used in large display re- 
frigerators to circulate the air inside the storage 
space so that temperature and humidity remain 
constant. 


there’s 


a 


Aur 


This is only one example of the ways in which 
manufacturers in widely diversified fields are using 
forced air circulation to increase the efficiency and 
convenience of their products. Have you thought 
about air in relation to your product? Torrington’s 
research facilities and extensive experience are at 
your service on any problems or questions you may 
have. Simply write us at 62 Franklin Street; a copy 
of our Air Impeller Specification Sheet will be sent 
you without charge or obligation. 


a) Torrington 


I mpeller 


















SEYMOLIR 


NICKEL 


COPPER 
BRONZE 
BRASS 
ZINC 


NICKEL ANODES 


AVAILABLE NOW 
FROM STOCK 


Restrictions are off and nickel is available. For 
that reason, we can make relatively prompt de- 
liveries of Seymour Nickel Anodes—ranging be- 
tween two and three weeks. 


The full line is in production: 

99% -+- Rolled Depolarized 

99% -+- Cast Oxide Depolarized 

99% + Rolled Carbon 

“Seycast”—designed primarily for Bright Nickel, 
but fine for any hot Watts bath of 4.5 pH elec- 
trometric or lower. 


Bright Nickel—for brilliant deposits from a 
standard kot nickel bath without the usual color- 
ing or buffing. 


Also copper, brass, bronze and zinc anodes. Your 
jobber can supply you. 


THE SEYMOUR MANUFACTURING COMPANY 


SEYMOUR, CONN., U.S.A. 
NONFERROUS ALLOYS SINCE 1878 


ELECTRICAL MANUFACTURING 














MOTORIZE 
Vy AANIR * VEESS) righ \ 
ae 


PNT: 
GAS 
OL 
NN STEAM 
ew ad) 
arise Ve) 


The most complete line of 
motorized valves ... operate 
from push buttons or rheostats 
for remote positioning ... or ‘automatically from 
thermostats and other measuring instruments. 
Standard types for On-Off, Throttling or Propor- 
tioning control. Splash-proof, weather-proof, 
dust-tight, explosion-proof designs available. 
Write for free Catalog A2 today. 


AUTOMATIC TEMPERATURE CONTROL CO., Inc 


Logan St. & Germantown Ave. e Philadelphia 44, Pa. 


Porformance 


Vy Wn> 












support of dependable Wash 

Positive tocking action... » cepeneation for 
expansion and contraction . . . full gripping 
area. . . these and other factors are engineered 
in Quadriga for electrical manufacture. 


QUADRIGA Quality WASHERS 


EXACTLY TO YOUR SPECIFICATIONS. Any washer material. 
Flat, Special Dimensions, Irregular Contour, Finishing, Tension, 
Cupped and Drawn, Friction, ete. Also wire terminals. SMALL 
METAL STAMPINGS, Any Design. Immediate attention, prompt 
delivery of any quantity, small or large. 

QUADRIGA BOOKLET FREE. Photographs, and valuable infor- 
mation. Should be in your file. Write 


TAT Pla Ht te 


215 West Grand Ave. Chicago 10, Illinois 





“QUALITY ABOVE ALL” 


C} 


CAPACITORS 


for motor starting, motor running, 
fluorescent lamps, electronic heat- 
ing, and industrial control circuits. 


Solar Manufacturing Corporation 
285 Madison Ave., New York 17, N. Y. 
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THE BENWOOD-LINZE Co= 
ST LOUIS mo= 


CAN YOU BUILD A RECTIFIER ONE AND ONE HALF INCHES 
TO WITHSTAND HEAVY OVERLOADS SELF HEALING 
HERETOFORE CONSIDERED IMPRACTICAL 


We did...We 
design and build 
rectifier stacks — 


in all shapes and sizes 





mL Mada (to 






od 


of applications, many hereto- 














: fore considered not practical. 


We have had twenty-five 
years experience in the 
study of metallic rectifier 
applications ... When- 
ever you have a problem 
of converting AC to DC 
— consult B-L. 























SELENIUM B-L Metallic Rectifiers are 
Highest efficiency.. Long life.. designed for power ratings 
Lowest reverse current..Free- {-om milliwattsto kilowatts 
dom from moisture damage. : . 
—in every shape and size. 


Typical Applications 
Battery Charging 
Theatre Equipment 
Electroplating 
Relays 
Telephones 
Magnetic Chucks 
Electrolysis 
Generator Control 
Magnetic Separators 
Magnetic Brakes 





COPPER SULPHIDE 


Smallest sizes for all power rat- 
ings.. Capable of withstanding 


heavy overloads. . Self-healing and ae other app i wat? 
. Rugged... Operate at high. tions where DC is required 


from AC power supply. 


est ambient temperatures. 


THE BENWOOD-LINZE COMPANY 


1815 LOCUST STREET ST. LOUIS 3, MO. 


Long Distance Telephone CEntral 5830 


Designers and manufacturers of Selenium and Copper Sulphide 
Rectifiers, Battery Chargers, and DC Power Supplies for 
practically every requirement. 
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WIRE STRIPPERS 


| for Luenry 


FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


SPR go 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 

Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 


in your own shop on your own work. Send 


PYRAMID PRODUC S COMPANY ee SI aig el re 
I that we may accurately gauge your needs 
Se 


CHICAGO 16, 


before shipping machine and instructions. 


2224 SOUTH STATE STREET 


The new Vimerce 3 
contact mercury switch 


TYPE 3-A 


THERMOSTAT 


Conductive type, sensitive heat control for electric appliances and 
equipment. Conese, dependable. Entirely encl Ries, 

Size 3” x 1” x ¥%”. Adaptable to narrow range fine adjustments 
or wide range coarse adjustments, within 100° F. and 600° F. 


Carries 1500 Watts A.C. ; 
Write for descriptive bulletin 


GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N.Y. 


WV Form Wound 
Paper Section 
Acetate Bobbin 
Acetate Section 
WV Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 


~ 


This new three contact mercury switch 
illustrated in actual size offers several 
marked improvements including — 


A straight top to simplify uniform 
mounting. , 


Positive mercury to mercury contact. 


The tube designed with a channel for 
smooth and positive mercury flow. 


Rated 12 amperes at 250 volts. 


The VICTOREEN INSTRUMENT Co. 


3800 PERKINS AVE. CLEVELAND 14, OHIO 


ELECTRICAL MANUFACTURING 





IF YOU NEED... bolts.. 


nails 


- nuts... SCFEWS .ce 


... Fivets.. .. washers... 


TO RESIST... 


impact... 


YOUR BEST BET probably is use of Monel 


fastenings. 


. cotter pins . 


corrosion... rust... heat... 


Monel is stronger than structural steel . . . never 
rusts .. . resists corrosion by alli natural elements 
and most chemicals (including acids)... stands 
impact .. . is ductile enough to absorb consider- 


able overstressing. 


Monel fastenings are available in all standard 
types and sizes, or can be made to order for special 
jobs. 


Answer your next fastening problem with 
Monel and get longer service . . . less maintenance 


. . smoother operation. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
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Monel fastenings 


Reg. U.S. Pat. Off. 


—for security 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall St., New York 5, N. Y. 


GENTLEMEN: Please send me a copy of Engineering Properties 
of Monel Bolts, plus the address of my nearest source of supply. 


Company 


MOT OBB iinc di vig cccecon erermicaninasicsionsciediinabantntiteeritiapatiasenamnmyenjhecnauipereiiot 
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Vee OP MOL 


HOW EASY TO APPLY uC) 


@ 
@ 
D— Balance TO EMC ELs 
Ps 
TO A WIDE VARIETY OF PARTS! sidan amie 
& 
Look at this variety of parts—all sizes and shapes—and all in the day’s work MET ha ts 
for a Gisholt Dynetric Balancing Machine*. One minute it’s spotting the un- 
balance in a machine tool spindle... now, with a quick adjustment, it’s point- CT 
ing out corrections.for a drive pulley. Bearings, clutch parts, gears—Gisholt 5 
Dynetrics take them all in stride! A simple dial reading tells the story, as un- Se 


balance vibrations down to .000025” are located, measured, and readied for 
correction. 


VM mm, 
Take no chances with destructive vibration! Gisholt makes it easy and 
economical to balance any rotating assembly from a fraction of an ounce to 
ag L 


many tons. Write for complete information! 
*Developed jointly with Westinghouse Electric Corporation 





GISHOLT MACHINE COMPANY ee ae 


1119 East Washington Avenue . Madison 3, Wisconsin Do “aan * 
with Gis! 

















INSULATED ELECTRICAL, y TONE ee 
WIRE 
‘ATONE 


*Trademark 


FOR RADIO, ELECTRONIC and 
COMMUNICATION APPLICATIONS 















WIRE — #22 gauge to #4 gauge 
Available in single and multi-conductors 
We have all types of wire in a variety of insulations and 
conductors applicable for many uses. 
e es cs 
We manufacture cord sets, cables, motor leads and attach 
switches, terminals and plugs of all kinds. 


Now available for immediate delivery. PLASTIC PARAL- 
LEL CORD in black or brown. Delivery made same day 
order received. ec ae 


JOIN OUR CUSTOMER LIST 
Write for Circular No. 6B today. 


COLUMBIA WIRE & SUPPLY CO. 


4108 N. PULASKI RD., CHICAGO 41, ILLINOIS 














LOUTHAN SX-1 
STEATITE LOW LOSS INSULATION 


% For RADIO Communication Use. 


% HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture. 


% Precision Made .. . Any Size, Any Shape. 





ee Alakatone on object. Follow with thinner #1, so that 


The LOUTHAN MANUFACTURING CO. | droplets of thinner are spattered on to the surtace ...and 







“Ceramic Specialists Since 1902” presto! You have a finish with a three- dimensional ham- 

EAST LIVERPOOL. OHIO. U. S. A. mered silver effect having the beautiful background tint 

: ' desired. It's available in all tints for multi-color effects. 

ee Dries in 10 to 15 minutes, is very durable and covers sur- 





face blemishes. 





Alakatone lifts your product above the ‘'run of the mill” 
competition. 


Among other finishes Alaka offers Crackle, Crystal, and 
Wrinkle for electrical appliances and equipment. 






PAPER TUBES 


rite for sample t f le the sales tomorr 
MOST DEPENDABLE COIL BASES | Write for sample today for double the sales tomorrow 
STRONG. Spiral- wound. Heat-treated Comp . Cuslom Tailored Finishes 


ACCURATE. To dimensions + .002 TO FIT YOUR REQUIREMENTS 
(A 






LIGHT pa sa 
Made to 
Squar 


sha stfu Aarcittinds ent behets 
ecision Bobbir C 
2035 W. CHARLESTON ST., CHICAGO 47, ILL 


‘> 
| 
| 
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QUALITY MOTORS 


SINGLE PHASE ¢ POLYPHASE ° DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


Canadian Radio Manufacturer 
Seeks Line of 


Major Appliances 


This Canadian Manufacturer, with large 
modern plant located in Eastern Canada, 
would be interested in discussion regard- 
ing the manufacture and for assembly in 
Canada of a line of major home appliances. 


Company has first class connections with 
trade and merchandising would be done 
through own branch offices and distribu- 
tors located throughout Canada. 


Those interested are requested 
to write in full confidence to 


“Canadian Radio Manufacturer”’ 
ELECTRICAL MANUFACTURING 
1250 Avenue of the Americas 
New York 20, N. Y. 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 

Coils, Transformers, Condensers. 
For Potting 


Radio. Transformers, Light Units, 
Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard St. 


SKOKIE, ILL. 


SCREW MACHINE PRODUCTS 


ELECTRICAL MANUFACTURING 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 

















ARE YOU INTERESTED IN PLASTICS ? 


Does the whole subject of plastics confuse you? Are you uncertain about 
their application to your products? Would you like more light on the 
subject? : 
Then send for “Plastics by Church.” It’s a big, handsome new 24-page 
brochure, illustrated in full color. It will give you the story of the different 
types of molding powders, processes and application in simple, easy-to-under- 
stand language. 


It will tell you all about the complete service that Church offers — the correct 
molding compound for the job... correct design of product and mold... 
adequate production facilities . . . precision molding .. . unhurried, careful in- 

spection — all backed by the financial responsibility which assures delivery of the 
products you need in the quantities needed — on time. 


For a copy of this informative brochure “Plastics by Church” write 


C. F. CHURCH MANUFACTURING COMPANY-HOLYOKE, MASSACHUSETTS 
Division of American Rapiaror & Standard Sawitary cornronarion 


APRIL, 1946 





NEW LOCATION — 


FLEXO is now manufacturing the 
same high quality copper wire and 
cable in a new location with greater 
facilities for increased production. 


FLEXO manufactures a complete line 


OF THE MANY USES FOR | | caste cna trois. “bunched or stranded 


copper wire—bare or tinned single 


| strand wire—made to meet your speci- 
fications. 

Write for catalog, price list and addi- 

tional information concerning your par- 
ticular needs. 


THE NEW HIGH-STRENGTH | FLEXO WIRE Co. 


70 W. First, Street. Oswego, New York 


NON-MAGNETIC 
CORROSION-RESISTANT 


ALLOY — m DUMONT CAPACITORS 
<< WYNDALOY. .. a hardenable copper, | 4 SMALL SPACE 


nickel, manganese alloy ... . provides the 

widest range of useful engineering proper- Sd LS ae 

ties. High in tensile and fatigue strength. Enor- we MOISTURE PROOF 
mously resistant to permanent mechanical * HEAT PR O re) - 


deformation. Available in bar form, in drop 





forgings, or machined to your specifications. e 
Dumont Resinoid 


WYNDALE MANUFACTURING CORP. sealed — will not 


° Tn 
1203 CORNELL AVENUE + INDIANAPOLIS 2, INDIANA melt at 300° Ff. wel 


VOIDS 
FALLeED 
UNDER 

a4 on SRS 


MO) harsh 
CORP. 
M’F'’GS OF CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT ST.@e NEW YORK, N.Y. 


ELECTRICAL MANUFACTURING 









OUTSTANDL 









STOPS 
LOSSES 


making dies 
& templates 


simply brush on right 
at the bench; ready 
for the layouts in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 


In Canada: 444 Pacific Ave., Toronto, Ont. 
SCORE eae 


MOTORS, GENERATORS 


AND OTHER ELECTRICAL POWER UNITS 























ea To 


ments 






ELECTRIC SPECIALTY co. 


212 SOUTH STREET STAMFORD, CONN. 
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Consult Your Jobber or Dealer 





Available in 8, 15, 50, 
200, 250 and 500 
ohms. Inexpensive. 


% Clarostat Series CIB control 
meets need for constant-imped- 
ance attenuator capable of dis- 
sipating 10 watts at any set- 
ting. Used as output level con- 
trol for power amplifiers, or 
as individual input attenuator 


for individual speakers. Linear 
up to 30 db. in 10 steps—be- 
ginning at absolute zero, then 
33 db. steps to 24 db., then 30 
db. and infinity. Typically a 
Clarostat sound-system control. 
Interested in such controls? 


Write for literature .. . 


















New 


RESISTOR DATA 


Just 
Published 


Every resistor user needs this 
new Lectrohm Data Book and 
Catalog. It is right up to 
™ the minute with illustrations, 
ee . diagrams and scientific data 
of reference nature. Here is 
complete data on Lectrohms 
wide selection of Vitreous 
Enameled Resistors; including 
fixed, adjustable, ‘‘Rib-on- 
edge” and ferrule terminal 
types—power line and R. F. 
chokes, brackets, bushings, 
solder pots, etc.,’ with illus- 
trations and complete de- 
scription. Write for your 
copy now! 
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a ae 5123 West 25th St., Cicero 50, Ill. 
er Division of The National Lock Washer Co. 


Newark, N. J. 


The exclusive Garlock compound used in the 
sealing ring of the Kiozure Oil Seal is non- | 
porous and non-abrasive — in addition, it is BTHE RAJA H SOLDERL ESS 


tough, durable and resilient. It resists heat 


} 
and oil. Even after long service the KLozurE | S kK A r i J R | , Ki A im 
sealing ring is as firm and resilient as when 


applied and the wearing edges remain clean and 
sharp. Complete range of sizes including 
Metric O. D. to fit bearing manufacturers’ 
standard bore sizes. Write for catalog. 





Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY 


ELECTRICAL MANUFACTURING 





THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


























FURNACE BRAZING 
pays dividends 






You get SPLIT-SECOND timing 
When You Use a 















Easier to Use 
than a Stop-Watch 
and Easier to Read 

































If your test or production 
procedures call for split- 
second timing, use a Thomp- 
son Electric Stop-Timer. 
This precision instrument is os 
accurate to 1/5 second. Itis For test equipment, laborato- —— ' 
more satisfactory than a ries, control panels, many 

stop-watch because its large Production processes. iN : 
3” dial makes it easier to read. And its more practical size 

and greater durability readily make it an integral part of 


your testing equipment. It can easily be installed perma- SMALL METAL 


nently into your test-bench control panels when desired. 


The Thompson Stop-Timer is instantly started or stopped 
by the pressing of a button. A third button resetsthe hands | A § 5 bE KA 8 L i E 5 
at zero. Synchronous motor rates on 110-volt AC, 50 


oO 
or 60 cycles. And it’s made | years of service, by the 
makers of the movements for Western Union clocks. 


H.C. THOMPSON CLOCK CO. 




















| No single factor will have greater influence on 
postwar products than their small parts and 


33 FEDERAL ST., BRISTOL, CONNECTICUT assemblies. Improving these products — devis- 
ing ways to make them faster, better, at lower 
cost, will determine the success of many a prod- ‘ 


25 YEARS a | uct now being planned. 


Experience Solving 
Wire Stripping 


Atmosphere Furnace Brazing offers the fast, 
low-cost solution to the assembly of many of 
Peibieaes. Z these small parts. It is fast, saving some 60% 
What Is Yours? MODEL — Fh to 75% of the time required by other methods. 
Send your problem for No. 100 24 It is economical, frequently saving as much as 

prompt solution by 34 of the man hours ordinarily required. It is 
Experienced Engineers. flexible — castings, forgings, stampings or screw 


We also manufacture machine parts may be joined in any combination. 
machines for 


WIRE CUTTING i 
scaver BHEETING FEICK Atmosphere Furnace Brazing methods 


SCREW TIGHTENIN _ . and the FEICK reputation for experience and 
aa VU a Beacd know-how have solved the small assembly prob- 


LEAD-ALL PRODUCTS CO. 1 | lem for many well known manufacturers. 


FEICK facilities for metal fabrication cover 
24 E. 21 ST., N. Y. 10, N. ¥. AL. 4-2634 every step from raw material to finished prod- 


a ccelpectedon uct . . . preparation of the metal, shaping to 
intricate forms, assembly by gas, spot or electric 
welding and by Furnace Brazing. They include 
all finishing operations; plating to give better 
appearance or protection, painting (using infra- 

red drying), packaging and shipping to custom- 

er’s order. 
















If your products involve metal assembly, write 

or phone us. An experienced engineer will be 

SOL-REX glad to discuss your requirements with you. 

REG. U. S. PAT. OFF. 

Miniature Incandescent Lamps 
for all purposes 





FEICK manuFActurinc 
HERZOG DETROIT Pe Pepe ape NC 


i Te MIS m else Nh WORKS 10225 MEECH ie pnt ee ipa ceipe fs hii: 
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BAKER & CO., INC. 


_ 113 ASTOR ST., NEWARK 5, 








NECA | “> PAPER TUBES 


ONE STANDARD pD— QUALITY Square @ Rectangular @ Hexagonal 


ding high quality 

ette has been buil : 

FOR 37 YE: YE Jan management -_ ita. Triangular @ Round @ _ Half-Round 
wvith elit h has : world wide reputation for 


n ° ° 
Janette cece that of * a Send for Arbor List of over 1000 sizes 
ene ae our machin \ r lines, fre detec- 
Ss 


han regal Mpa YO! eR ging mec more, ofs: | | PARAMOUNT PAPER TUBE CO. 
tion and contro ? Can Safely ‘Dri | 


” commun SSEED REDUCE! For - | 805 Glasgow Ave., Fort Weyne 4, Indiana 


_ 


4 ) 
Janetle Nanufaciurung Uy) 
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SIZE: 


*SAMPLE 110 VOLT A. C. RELAY 
WRITE — WIRE — PHONE 


STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVE. DAYTON 3, OHIO 
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6 Taner 5 
ime Jopice 
“sD ESIGNED-IN” Time Controls* 


can help sell industrial 


sse$ 
machines and proce 


- 


+ an outstanding design 
tool for increasing operating 
efficiency ... 


Many industrial machines and processes now 
on the market owe their simplicity of operation 
and production economy to Time Controls which 
are “designed-in” as integral components; many 
more, now on the planning board, 
will make their bid for sales in 
post-war. Alert design engineers are 
investigating Timers wherever elec- 
trically actuated functions are re- 
lated in either sequence or duration 
of operation. The foremost supplier 
of dependable industrial Time Con- 
trols is ATC. There’s a complete 
standard line to select from; and further, ATC’s staff of 
Time Control experts can draw upon the greatest experi- 
ence in this field to design sys- 
sh a tems for special requirements. 
oF Write for data or see your Sweet's 
Product Design File. 


Automatic Temperature Control Co. 
Logan St. & Germantown Ave., Phila. 44, Pa. 


itn © a 


TIMERS ADD PRODUCTION AND PROFIT 
TO MACHINE AND PROCESS OPERATIONS 


APRIL 1946 





7 OPERATIONS 
INSTEAD OF 15 


That's what — 


TITCHENER | 


Wire Forming Saves 


i on this Egg-Grader Balance 


Two cutting operations, three forming operations 
and two welding operations! The entire piece com- 
pleted in 1'/, seconds as against 15 operations and 
2 seconds for the former method. 


More—the Titchener piece has only three welded 
joints, as against four soldered and two crimped 
joints on the earlier product. And the Titchener 
piece is entirely machine-made, eliminating 6 hand 
operations required by the competing piece. Cost 
was lowered. Manufacturing and delivery time 
shortened. Serviceability was identical. 


Investigate Titchener 
and See for Yourself 


Possibly Titchener Wire Forming cannot cut 
manufacturing operations 53% in your case, but it 
does hold possibilities of economy and speed defi- 
nitely worth looking into. You can’t be sure until 
you investigate. Titchener’s engineering skill and 
resource . . . Titchener’s die-making, plating and 
manufacturing “know how”... plus large stocks 
of dies and raw materials . . . and a large plant 
completely equipped with the most modern ma- 
chinery . . . all stand ready to turn out formed wire, 
metal stampings, or formed and welded assemblies 
that will eliminate costly cast, forged or machined 
parts. Just send us a sample, drawing or detailed 
description for a free confidential analysis and 
recommendation. No obligation. 


H. TITCHENER «2 co 


Binghamton, N. Y 
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1719 WEST PICO BOULEVARD 
LOS ANGELES 15, CALIFORNIA 
os 


EXPORT DIVISION: FRAZAR & HANSEN 


Y STREET SAN FRANCISCO. CALIFORNIA 


Round, Square, Rectangular, any length, prac- 
tically any shape TO YOUR SPECIFICATIONS 


PRECISION 
Bobbins 


daw: 


Coil Forms 


Made entirely of dielectric kraft or fish paper or 
combinations. Spirally wound for greatest strength. 
Die-cut flanges vulcanized fibre securely locked 
or swaged tube ends. Entire assembly impregnated 
permitting attachment of terminal lugs, meeting 
Underwriters’ requirements. 


( @ SPACE SAVING. No insulating strip \ 
needed. ° 


@ Larger gauge wire, or more wire of 
same gauge in winding area. 


@ Minimum coil size for any winding. 
Lightest weight. 


@ Better heat dissipation. Better insula- 
tion. 


@ Do not give rise to corrosion even on 
finest copper wire. 


@ Reduce threading and winding time. ) 


Let us make up a sample for you, without charge. 
Send B/P or specifications. Write 


Ask for new Extended Mandrel List. About 750 sizes. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 


Also mfrs. of dielectric paper tubes any length, 
any ID or OD, any shape. 


ELECTRICAL MANUFACTURING 
























eae are 400 SERIES PLUGS 


SAVE WHEREVER YOU CAN 
nme eeee | RETAINING RINGS 


Socket that fulfills practi- j { ] | 
cally every requirement in Wi LL 4 FLP } 
the Public Address, Radio ees | 


and kindred fields. Socket 
Contacts are of the “knife- 
switch” type of phosphor 
bronze, cadmium plated. 






















<i 


Plug Contacts are of hard brass, 3 
silver plated. Insulation is of mold- a 
ed Bakelite. All Plugs and Sockets E> 

are Polarized, Caps are of steel 


with baked black crackle enamel. 


Made in 2, 4, 6, 8, 10 
and 12 Contacts. 


The best all around 
Plug and Socket at 
popular prices. Send today 
for catalog No, 14 listing 
all types of Electrical Con- 
necting Devices—Plugs. 
Sockets and Terminal Strips. 


HOWARD B. JONES COMPANY 


2460 W.GEORGE ST. CHICAGO 18 
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These inexpensive, efficient artificial shoulders save 


metal and money on these Wisconsin air cooled 
heavy duty engines. 


Every product—metal, wooden or plastic—and every 
machine should be examined now to see where shoul- 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Cee High 
Voltage rae Sockets, Iron Core KF Chokes, Quartz & Polys ne 


Insulati h F Variable Condensers, ‘ ing ining rings. 
nsula ion, a Cond wy hy ials savings by the use of steel retaining rings 












ders and collars can be redesigned to effect great 





TP ViTB Vana) MFG CO Inc. | Let us show you how they can do an efficient job for 


150 EXCHANGE ST MALDEN, MASS you 


Write today for booklets on many types of National 





FACTS 


which form important fac- 
tors in your satisfaction: 


Retaining Rings. 



















THE NATIONAL LOCK WASHER COMPANY 


75% lower price 
99% pure electrolytic copper 


12% 
Ge geae ra _ NEWARK 5, N. J. MILWAUKEE 2, WISCONSIN 
100% conductivity Bere eT - 

ILSCO COPPER TUBE & PRODUCTS, INC. 


CINCINNATI, OHIO 


| Fill out and mail for 48-page illustrated catalog. 
| Name &% 

Firm Name 
| Address ........ 
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IMPORTANT! 
PHENOL FIBRE SHEET 


Offered for Immediate Sale! 


QUANTITY 


9,145 Ibs. 
1,239 Ibs 
i76 lbs 
1,486 Ibs 
244 Ibs. 
6,941 Ibs 
199 Ibs. 
164 Ibs. 
324 Ibs 
1,473 lbs. 
1, 298% Ibs 
7 ,016 Ibs. 
215 lbs. 


22,862% Ibs. 


183 Ibs. 
5,622 Ibs 
15,730 Ibs 
1,888 Ibs. 
2,080 Ibs 
150 Ibs 
257 lbs 
109 ft 


13,484 Ibs 
270 Ibs 
1,168 Ibs. 


371 Y Ibs. 


186 Ibs. 
2,706 Ibs. 
400 Ibs 
185 Ibs. 
179 lbs. 
371 Ibs. 
325 Ibs. 
4,886 Ibs. 
148 Ibs. 
1,178 ft. 
3,432 Ibs. 
351 Ibs. 
116 ft. 


176 lbs. 
8,964 Ibs. 
184 Ibs. 
605 Ibs. 
18,231 Ibs. 
804 Ibs. 
344 Ibs. 
220 Ibs. 
1,350 ft. 


350 Ibs. 
5,220 Ibs. 
390 Ibs. 
255 Ibs. 
158 Ibs. 
820 Ibs. 
212 Ibs. 
4,350 Ibs. 
434 Ibs. 
366 Ibs. 
195 Ibs. 


122 ibs. 


S'ZE 


1 /a 
1/39 
1/32 
1/0 
1, 
: /16 
1/16 
1 /6 
3/s2 
2 8 

3/16 

4 

% 

% 

A 

“ 

44 x38x38 

5/19 38x38 


% 
% I.D.x 
%O.D. 


Y% 38x39 
% 39x49 
Ya 38x42 
Y s&x48 
*/18 

es; 

<4 

4/18 


so 
aa 
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38x38 
5/16x 39x49 


SPECIFICATION 


GLM Spec. GR. L. Comm, 
Grade LE 

Form S$ 

Grade L 

GLM Spec. Gr. XXX 
Grade C 

GLM Spec. G.R.L. Comm. 
Grade L 

GLM Spec. Gr. L. 
Grade C 

Grade C 

Grade ( 

Grade ( 

Grade C 

Grade C 

Form S Type FBM 

Form S Type FBE 

N.S. 17P5 Type FBM 
N.S. 17-P5 

NS 17-P-5 Form S Ty FBM 
Grade C 

NS-17P5 Type FBI 


Grade C 

Grade C GLM Spec. 
Grade C 

GLM Spec. 

NS 17-P-5 Form S Ty FBM 
Grade C 

Grade C 

Grade XX 

Grade C 

Grade XX 

Form S Type PBE 
Grade C 

NS-171P15 Type FBM 
Plain 17P5 Type FBE 
Grade C 

Grade C 

NS-17P5 Type PBG 


Grade C 

Grade C 

GLM Spec. Grade C 
17P5 Type FBE Form S 
Grade C 

GLM Spec. Grade C 
Grade C Struct Ne Na 
17P5 Form S T FBE 
NS-17P5 Type ¥BG 


Form S$ 

Grade XX 

Grade C 

Grade Cc 

GLM Spec. Grade C 
Grade ce 

Grade C 

Grade C 

Form 3 

Grade C 

GLM Spec. Grade AA 


GLM Spec. Grade 6 


ALSO VARIOUS SIZES OF 


FIBRE TUBING AND RODS 


All Materials Subject to Prior Sale 


THE COMMERCIAL SURPLUS SALES CO. 
2401 Frederick Ave. 


Baltimore 23, Md. 


Telephone — Gilmor 3665 


SOLDER USERS 


WRITE TODAY FOR 


rHis TRI-CORE 
TEST 


@ Tin Saving! 


TRI-CORE’s unique ar- 

rangement of three sep- 

arate cores places flux 
closer to the surface. Application of 
heat quickly frees flux, resulting in 
better connections, faster. 


TRI-CORE means more soldered joints 
—with less tin. 


ALPHA METALS, Inc. 


Single Core, Rosin and Acid Filled, raat Core 
Solder, Wire, Bar, Sheet, Preforms. Lead and Tin 
Products. 


369 Hudson Ave. Brooklyn 1, N. Y. 


OFFERS MAXIMUM 
FLEXIBILITY OF 
DESIGN AND PEAK 
PERFORMANCE OF 
MOTORS 


* Machined Dovetail 
gives flexibility of design 
eliminates die cost 
in sizes ¥4" to 154" diam. 


* Precision Punched 
Segments 


engineered to the job 
in sizes 134“ to 6” diam. 
Send us your specifications. 


Let us engineer your 
commutator to the process 
best suited to the job. 


a bit od bike bad A ita 
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ELECTRICAL MANUFACTURING 





The high electrical resistivity® 
of LAVITE makes this steatite 
body a standout for rf. appli- 
cations 

But LAVITE contributes still 
other important safety factors 
Formula SI-5, for example, pro- 
vides a compressive strength of 
96,000 Ib. sq. inch. Its tensile 
strength is 7,200 Ib sq. inch 
Moisture absorption is only OO! 
per cent. This material may 
be machined, drilled, threaded 
or tapped to your specification 
Test LAVITE in your own labo- 
ratory. We'll be glad to send 
samples. 

“Dielectric strength—235 volts per mil. 


eo 


WANTED 
ELECTRICAL ENGINEER 


By established Illinois manufacturer. Graduate or 
non-graduate electrical engineer for research and 
development on small synchronous motors, elec- 
trical and electronic timing devices. Submit com- 
plete details as to experience, age, and salary 
expected. Strictly confidential. 


Box A-40 
ELECTRICAL MANUFACTURING 


“TOOL-UP” FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period af 19 con- 


secutive years. 
Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO., 1772, fc;thom Ave 


APRIL 1946 








for Signal small fractional 
H.P. motors, where depend- 
able performance is a ‘‘must.”’ 


Signal small fractional _H.P. motors 
are 
@ Induction 
@ Shaded Pole 
@ DC Low and Standard Voltage 
@ AC-DC : 
from 1/500 to 1/6 H.P. 
SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all principal cities 











CURRENT 
CONVERSION 


with AT R 


QUALITY PRODUCTS 


ATR 
“nm” 
BATTERY 

ELIMINATORS 


For Converting A.C. to D.C. 
Designed for Testing D.C. Electrical Apparatus on Regular 
A.C. Lines. Equipped with Full-Wave Dry Disc Type Rectifier, 
Assuring Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 
@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency at all 

Times. 

@ Fully Automatic and Fool-Proof. 


ATR 


LOW POWER 
INVERTERS 


For Inverting 
D.C. to A.C. 


For Operating Small A.C. Motors, 
Electric Razors, and a Host of 
Other Small A.C. Devices from 
D.C. Voltage Sources. 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 


For Inverting 
D.C. to A.C. 


Specially Designed for Operating A.C. 
Radios, Television Sets, Amplifiers, Address 
Systems, and Radio Test Equipment from 
D.C. Voltages in Vehicles, Ships, Trains, 
Planes, and in D.C. Districts. 


Write for Our New Catalog — Just Off the Press! 


AMERICAN TELEVISION & RADIO CO. 
OTT pm mellem yah ae) 
ST. PAUL 1, MINN. U.S.A. 


Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


ae xIN 35 a) > 


rat 


Powder Metallurgy 
MOULDED METALS COMPANY, INC. 


Powder-Die Pressed-Metal Parts to Your Design 


Typical parts are: Magnetic lron Cores - Contact Pole Pieces - 
Cams - Gears - Special Bearings - High Conductivity Alloys. 


Small but difficult to machine parts may be made to your ad- 
vantage in powder metals. We seek and welcome small runs 
up to 50,000 pieces. We construct our own tools. 


MOULDED METALS COMPANY, INC. 
32 Sunset Avenue Watertown, Connecticut 


Powder Metallurgy 


RELAYS 


TELEPHONE TYPE, D.C. — A.C. 
MIDGET TYPE — AIRCRAFT 
SPECIALS 


ENGINEERED TO YOUR REQUIREMENTS 


| Sterling Engineering Co. Sac. 


LACONIA, N. H. 


ELECTRICAL MANUFACTURING 











BASIC DESIGN 
IS IMPORTANT 







If the successful operation of your 
product depends on the actuat- 
ing spring it will be 
greatly to your ad- 
vantage to consult 
with us early 
in its basic 
design. 


B™ AMERICAN SPRING 
0 HOLLY inc. vous, micuican 
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PROBLEMS of weight, space, alignment, | 


obstructions, vibration and cost--solved by | 


WALKER-TURNER Flexible Shafting 


ae ua ail 
@ In certain applications of control s | "a 
and power transmission, no other : | 0 
form of drive proves as successful as ; 


Walker-Turner Flexible Shafting. For 
mechanical coupling between com- 




















specification 
FOR OIL BURNERS... 


and general applications 






ponents; for control of capacitors, 






potentiometers, tuning circuits; for 






ile hit La 


flexible power drive around obstruc- 






tions — use Walker-Turner Flexible 






ELECTRIC WELDED SHELLS 
CAPACITOR TYPE 

FRACTIONAL HORSEPOWER 
FACE, FLANGE OR BASE MOUNT 
BUILT TO SPECIFICATIONS 


Shafting. Our wide experience is at 
your disposal, without any obligation 






en 


®, 






Se. 


to you or your company. 








ad 7 a 
WALKER-TURNER COMPANY, INC. 








PLAINFIELD, NEW JERSEY 





ELEKRAFT MANUFACTURING COMPANY 
FLEXIBLE SHAFTING 8 ACKERMAN AVENUE, CLIFTON, N. J 


FOR REMOTE CONTROL AND POWER TRANSMISSION a ie 
Phone: PAssaic 2-3682 
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Georgia Blue Print Co. 
Atlanta, Georgia 
James A. Head & Co. 
Birmingham 3, Ala. 
Boston Blue Print Co. 
Boston 16, Mass, 
Buffalo Blue Print Co. 
Buffalo 2, New York 
H. T. Hall Co. 
Charleston, W. Va. 
The Frederick Post Co. 
Chicago 18, Ill. 
Cincinnati Drafting 
Supply Co. 
Cincinnati 2, Ohio 
City Blue Printing Co. 
Cleveland 15, Ohio 
Franklin Blue Print & 
Supply Co. 
Columbus, Ohio 
Gem City Blue Print & 
Supply Co. 
Dayton 1, Ohio 

















SESERVONDALE AVE 
CHICAGO .- 


KEY DISTRIBUTION POINTS OF Post DRA 


Rocky Mt. Blue Print Co. 
Denver 2, Colorado 
The Frederick Post Co. 
Detroit 26, Mich. 
Fort Wayne Blue Print Co. 
Fort Wayne, Ind. 
Majestic Reproduction Co. 
Fort Worth 1, Texas 
The Frederick Post Co. 
Houston 2, Texas 
Indianapolis Blue Print 
& Litho Co. 
Indianapolis 4, Ind. 
A. R. Cogswell 
Jacksonville, Fla. 
Western Bive Print Co. 
Kansas City 6, Mo. 
Sehorn & Kennedy 
Knoxville, Tenn. 
The Frederick Post Co. 
los Angeles 15, Calif. 
Geo. G. Fetter 
Louisville, Ky. 


e= &* ar 


HOUSTON - 


Electrical Porcelain 
Uniform in Size and Color 


You can depend upon Colonial 
Porcelain for uniformity of size 
and quality. It is accurately made 
ifications and burned in 
temperature -controlled 
Thus each piece comes 
within acceptable tolerances. 


to s 
as- fired, 


ilns. 


Colonial is the 
orcelain specified 
or thousands of 

electrical and radio 
appliances and other 
products where good 
insulation and cor- 
rosion§ resisting 
properties are re- 
quired. We welcome 
your inquiry. 

The Colonial 


Insulator Co. 
907 Grant, Akron II, O. 
CHICAGO OFFICE 

3 W. North 





PORCELAIN 











Wray Williams Blue Print Salt Lake Blue Print & 


Memphis, Tenn. Supply Co. 
The Fred H. Geiger Co. Salt Lake City, Utah 
Minneapolis, Minn. E. L. Haub Co. 


San Francisco, Calif. 
Kuker-Ranken, Inc. 
Seattle 4, Wash. 
Renaud- Wicks 
Syracuse 2, N. Y. 
Office Equipment Co. 
Tampa, Florida 
Toledo Blue Print & 
Paper Co. 
Toledo 4, Ohio 
Allstate Blue Print Co. 
Trenton 10, N. J. 
Triangle Blue Print & 
Supply Co. 
Tulsa 3, Oklahoma 
R. E. MacMichael 
Washington, D. C. 
City Blue Print Co. 
Wichita 2, Kansas 


The Frederick Post Co. 

Milwaukee, Wis. 

Southern Blue Print Co. 

New Orleans 12, La. 

John R. Cassell Co., Inc. 

New York 18, N. Y. 

A. & E. Equipment Co. 

Oklahoma City, Okla. 

Standard Blue Print Co. 

Omaha 2, Nebr. 

Philadelphia Blue Print Co. 

Philadelphia, Pa. 

American Blue Printing Co. 

Pittsburgh 22, Pa. 

J. K. Gill Co. 

Portland 3, Ore. 

Service Blue Print & 
Photo Copy Co. 

St. Louis 1, Mo. 


cnickee’ 18, Settee 
LOS ANGELES - 


SOLENOIDS 





SorRENG 





WRITE FOR FOLDER 


SORENG MANUFACTURING CORPORATION 


1905-1909 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 







for small eleetrie coils. reactors 


NEUTRELEC 
ABLE 


SUMMED 












NEA TRELEC G 





PAPER MANUFACTURERS CO., 


MILWAUKEE 


AC. OR DC. TYPE 


SOLENOIDS ARE ENGINEERED TO 
MEET YOUR REQUIREMENTS 
@ MINIMUM HEATING 
@ MAXIMUM POWER 
@ QUIET OPERATION 


ELECTRICAL MANUFACTURING 
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Phila. 23, Pa. 





From the product designer 


through to final assembly and 





use in the field, the Eby Spring 
Binding Post line offers top 
service based on dependability 


The spring binding post offers 
unique advantages that can't 


» duplicated 


No screw cap to tighten or 


Electrical Controls, M come loose with vibration 


Power and Sub-Stat vipment. FM, 
Standard and Short Wave Amplifiers, 
Transformers, Speakers, Station Equip- 
ment. Special Induefion and Dielectric 
Heating Machines, Photo-electric 3. Easy one-hand feeding of 
Controls, High Frequency Generators, wire into the post 


Measuring knee Etc. ‘ 4. Corrosion - resistant, long - 


Constant, even pressure on 
atm Giese lM cee LD 


positions 


life springs. 


é ioe ci 
its oo Complete range of sizes 
“~~ Jon ——— : 
Likes, stem lengths 


f ana accesso- 
When You Need It Fast. Entire Project or Pa TT CET Tt tt, 


ay Phase. Work in Your Shop or Ours 


at é Replace with Eby Spring Bind- 
 ‘e INCORPORATED 


INDUSTRIAL DESIGNERS & ENGINEERS 


230 E.OHIO STREET CHICAGO 11 2 | 18 hoo am 
| PHILADELPHIA 44, 
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The over-center snap action mechanism, an exclusive 
Robertshaw feature, is actuated by the expansion and 
contraction of liquid in the hydraulic assembly. The 
movement of the diaphragm thus created is concentrated 
on a snap-lever and becomes greatly magnified. Conse- 
quently, the control is very sensitive and responds 
quickly and accurately to maintain very close differen- 
tials. Sturdy and dependable, Robertshaw thermostatic 
electric controls are used widely by leading manufac- 
turers of electric cooking and heating equipment. 


MODEL D1 


General purpose, double 
pole, single throw control. 
No separate “off” switch 
needed. Capable of stand- 
ing loads of 6000 watts, 
250 volts. 


MODEL C1 


With automatic selector 
switch. Designed to con- 
trol 2 elements either 
individually or simultane- 
ously. 


Robertshaw models include thermostats for dressing 
sterilizers, autoclaves, incubators, electric and oil ranges, 


ovens, water heaters, laundry machines, deep-fat fryers, 
coffee urns, food carriers, chicken brooders and many 


other uses. 


Write for full information about the 
line and special engineering service. 


Snap-Action Thermostatic Controls 


THERMOSTAT 


Cy ‘ROBERTSHA COMPANY 


HI Telephone — Plainfield 6-717 





RIVNUT LICKS TOUGH 
FASTENING PROBLEMS 


Simple, one-piece. 
Use as Blind Rivet, as 
Nut Plate....or Both! 





TUBULAR 
RIVET 






Unique among blind fasteners, B. F. 
Goodrich Rivnuts have outstanding 


INTERNALLY 
THREADED 














advantages. You can fasten with them 
. +. you can fasten #o them. Yet they’re 
light, low-cost, simple to install ... 
and ready for use as received! 
Rivnuts are available in aluminum, 
. and now STEEL! Also a 
splined Rivnut forusein woodand plas- 


brass .. 























USE ASA 


BLIND RIVET tics. Wide ranges of types, sizes, grips. 


FREE! 40-page book, 
“Rivnut Data’’ 


ALL THE FACTS at your 
fingertips. How to install, 
uses, strength figures, 
types, grip ranges, weights, 
tools. Write to The B. F. 
Goodrich Company, Dept. 
EM-4 Akron, Ohio. 












USE AS NUT PLATE 
FOR ATTACHMENT 





| CERAMIC and PLASTICS 
INSULATION 


Insulation parts fabricated from plastics. Thermoplastic and 
thermosetting materials with high dielectric strength. Con- 
formity to exact specifications. Consultant service available 
on highly specialized parts. 


MACHINING * 











STAMPING « ASSEMBLIES 









Specification — Ceramics and Plastics 


PLASTIC INSULATOR COMPANY 


| 111 Rock Avenue - Plainfield, N. J. 











Test Insulation the Modern Way 
with a MODEL B-5 


ea ea 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a band-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 











touch of a switch. Direct reading in insulation 
resistance. 

VARIOUS NEW MODELS AND RANGES 
WRITE FOR BULLETIN No. 430 


HERMAN H. STICHT CO., INC. 


Vie al he New York, N. Y 
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If your work concerns pres- 
sure processing you will 
be interested in the many 
advantages H-P-M FAS- 
TRAVERSE presses can 
offer you. At right is 
illustrated the H-P-M 
FASTRAVERSE deep 
Ta mutsi- IR: h ail litt F 
equipped with hydraulic 
blankholder and die cush- 
ion. Other self-contained 
H-P-M presses include 
production units for form- 
ing, forging, die casting, 
plastics molding, blocking, 
laminating, extruding, 
liquid extraction, powder 
metallurgy, etc. Write 
today for more details. 


WY 


BLT) contained! 
mah) 


eae ee ee 
MOUNT GILEAD, CHIO, U.S.A 


In what other metal can 
you find all these quali- 
ties: toughness, great 
strength, resiliency; re- 
sistance to: corrosion, 
wear, shock, abrasion 
and fatigue; a _ perfect 
electrical conductor; non- 
magnetic, and resistance 
to break-down under 
arcing. It’s a combina- 
tion that may make yours 
an even better product. 
when ordering specify 


ELEPHANT BRAND 
PHOSPHOR BRONZE 


RODS ¢ WIRE e¢ SHEET ¢ STRIP ¢ CASTINGS ¢ BUSHINGS 


PHOSPHOR BRONZE SMELTING COMPANY 


2215 Washington Avenue, Philadelphia 45, Pa. 


“Original Manufacturers of Phosphor Bronze in the U. S. A.” 
—Established 1874 
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Cyan ts 
~~ MUTATOR 


But It’s an 
Important Part 
in Her 
Everyday Work 


The trouble-free service of 
your product depends on the 
quality of the Commutators 
used in the motor. 


Why hazard any dissatisfac- 
tion when we can so easily 
solve your problems—Quality 
—Performance—Deliveries 


and Price. 


FACTORIES 


To Serve You 


STANDARD rr Cee 
TOLEDO COMMUTATOR CO. we 

COMMUTATOR Cleveland 3, 
HOMER CORPORATION ‘Ohio 


HILLSDALE ‘“°coMPANY Michigan 























BIMETALS 


rT LET to Your 


aay 
DEMANDS 





Selection of the correct bimetal 
activating element determines not 
only the efficiency of the tempera- 
ture operated control but is often an 


important cost factor. 


Increasing use of automatic devices 
is introducing new problems for con- 
trol manufacturers. Chace, with 35 
types of thermostatic bimetal, cover- 
ing a temperature range of —100° F. 
* to +1200° F., offers the benefit of 20 
years’ experience in helping you 
obtain efficiency at minimum cost 
through selection of proper shapes, 


sizes and types. 





{ 
i 
; Available in sheets, strips and 
1 finished forms. 
! 
t 
x ; 
~~ wu @ HACE co 
Thermostatic Bimetals and Soa Alloys 
1608 BEARD AVE + DETROIT 9. MICH. 
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Dimensions 


Cri cs soccsescess 2%,” 

Housing Length....................2"%” 

Weight, bore...................... 21 oz. 
Announcing 


NEW 





Synchronous 
and Induction 
Capacitor Ley | Motor | Cap. | 115 V 1800-3600 
Type Motors LCYR | Gearmotor | Synch.| 60 C 30-60 
and Motor 115 V 1675-3350 
Gearmotors Gearmotor 60 C 28-57 
New precision Ostermotors de- These new Ostermotors are 


built to your order; can be fur- 
nished with special shafts, gear- 
ratios, or other mechanical and 
electrical oe They 
are now in production. Write 
for further information concern- 
ing new Ostermotors today. . . . 
John Oster Manufacturing Co., 
8 Main St., Racine, Wisconsin. 


signed for timing devices, clock 
and control mechanisms, High- 
est quality construction assures 
unvarying performance. Your 
choice of bronze or ball bearings 
in motor. Annealed laminations 
... precision gears . . . compact 
die cast housings . . . practical 
mounting arrangements. 









§gi7; he | fetriasioca] P| tre | oie | ova _| 
2 nduction = - 
flees: Oo Zo oe 
8553 f= gf ¢.[1/50—1/30] 1725 | Coecior [3-21 /64"| 404" 195" 
$235 525 ]eu.lis—110|s-10m| series |3-21/64"| 414" 05%"| 
OOS SE2 5] x. ¢.[1/20—1/10] 1725 | Cone han) #19 /82"| 514” 19 81"| 
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PERMO 


INCORPORATED 
6425 RAVENSWOOD AVE., CHICAGO 26 
MANUFACTURING METALLURGISTS 
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Odd, tsu't £7 


.. but odd shapes and sizes of porcelain insu- 
lators are “all in the days work” at Universal. 
Our facilities permit their production in any 
desired quantities. And regardless of size or 
shape, you'll find Universal dry process porce- 
lain insulators of uniform quality and high 
dielectric strength. They are non-corrosive, 
will resist acids, will not carbonize and will 
withstand thermal shock and arcing. 


THE UNIVERSAL cLAY PRODUCTS Co. 


1540 EAST FIRST ST. SANDUSKY, OHIO 


MODERNIZE 
WITH 
TRICO OILERS 


> | These visible, unbreakable constant-level oil- 
- j ers will insure your customers complete free- 

» | dom from bearing failures, guesswork of hand- 
; oiling, unnecessary repairs, fire and accident 
hazards. — your equipment with 


FOR 
CATALOG 


TRICO FUSE MFG. CO. 
Milwaukee 12, Wis. 


HIGHEST QUALITY 
FOR 47 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Ilinois 
Eastern Plant: Newark, N.jJ. Canadian Plant: Brantford, Ont. 
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VOLTAGE REGULATOR 


The Burlington Synchrostat, Type SR, Model 
SF, has proven to be the answer to the prob- 
lem of voltage regulation in numerous instal- 
lations. Its inherent sensitivity in following 
voltage changes makes it respond quickly and 
accurately in restoring generator voltage to 


normal. 


SPECIAL FEATURES ARE: 


Simplified control . . . rugged construc- 
tion . . . simple installation . . . minimum 
maintenance . . . unaffected by reasonable 
vibration . . . automatic polarity reversal 

. rapid, positive response to maintain 
normal voltage. 


Write today for full particulars AND 
application data. 


BURLINGTON INSTRUMENT CO. 


Se stacey BURLINGTON, lowa i NR, 


sesvauenaners o vouraea bas 
ULATORS © AUTOMATIC SYNCHRO- 
NIZERS © FREQUENCY REGULATORS 























MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Avenue of the Americas, New York 20, N. Y. 















AVAILABLE - ELECTRICAL ENGINEER 


General experience suitable for assistant to chief engineer. 
Ten years test and inspection on appliances, electronic equip- 
ment, wire and cable, lamps and similar utilization equip- 
ment. Five years administrative supervision and service 
problems. Four years specification coordination in Navy and 
WPB. 37 years old. MS in EE. Box A-33. 











MANUFACTURERS’ REPRESENTATIVE 


Covering New England desires additional lines. Now repre- 
senting nationally known electrical manufacturer. 15 years 
experience as Sales Engineer, selling thermostats, switches, 
and relays to industrials and distributors. Naval Officer as- 
signed to inactive duty. Box A-34. 









ATTENTION: FLUORESCENT BALLAST MANUFACTURERS 


Canadian company operating fluxing coil winding department 
seeks manufacturing rights for fluorescent ballasts on royalty 
basis. Box A-36. 





















OU may not manufacture lamp guards, 
but it might give you a selling idea for 


any products you do manufacture ... it's Available April 15th: Engineer, age 41; B. S. in EE, Rose 

Tech, ’28; M. S., Lawrence Tech, ’33; principal civilian expe- 

rubber covered. F rience includes 8 years of automotive electrical and acces- 

: x . sories testing and development; some sales engineering; 

You can’t tell by looking at it, but here military technical experience includes 5 years maintenance 

. . engineering at staff level developing policies, procedures, and 

was a problem in rubber-covering of metal publications on preventive maintenance of automotive, ma- 
that had them stumped. ARCO did the rine, and rail equipment. Box A-37. 


job, applying semi-hard rubber in an even, 
uniform seamless coating, so there would 
be no thin spots to break loose and peel 


from the metal beneath. —. SALES MANAGER AVAILABLE 
ARCO Seamless Rubber Coatings and In- Electrical engineer, twenty years experience in. administra- 
sulations may give that product or part of tive sales capacities. Expert in district office management, 
e : sales training, industrial advertising and promotion also gen- 
yours a new selling point. No matter how eral office sales control methods and sales research techniques. 
7. . ’ Know power plant electrical apparatus, electric motors and 
tough the job, drop us a line and we'll be control apparatus, instruments and similar equipment. Box 
glad to answer your questions. Remem- A-38. 
ber, ARCO Rubber Coatings and Insula- 
tions can be soft, or medium, or hard. — 
Send Us Your Blueprint or 
P ELECTRICAL PRODUCTION ENGINEER WANTED 


Drawing and Advise Requirements 





High grade graduate electrical engineer with manufacturing 
experience as a production executive. -Opportunity with a 


Y 
alipuNy BBER ‘Al recognized Michigan concern adding an electrical article to 
Py its line of mechanical products. State age, education, quali- 


8601 EPWORTH BLVD. Siar Me Ta cr Cen and salary desired. Also include photograph. Box 
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SEDALIA 


EASY AND FAST 
TO ASSEMBLE 


LOW IN COST 


WHEN EL 
HIGH TEMPERATURE 


DO NOT DAMAGE 
Used as locknut on heavier NL OR nu a1 












@ Send details of your 
application for recom- 
mendation and free sam- 
ples. Ask for literature 
describing Pailnut double- 
locking principle, advan- 
tages, types, sizes, etc. 


THE PALNUT COMPANY 


66 Cordier Street 





Used alone as self-locking nut 
on lighter assemblies. 


Irvington 11, N. J. 


ie 





Acme Enameled Wire 





it Stands the Gaff of 
Modern Winding 


Acme enameled Magnet Wire has high abrasion re- 
sistance, unusual flexibility and a good “slip’—all 
of great importance in these difficult production 
days. By its consistent use, electrical manufacturers 
have increased output, reduced rejections and low- 
ered costs, eased the work. 


The enamel, the insulation base of most types, was 
developed in the Acme plant to meet our own exact- 
ing coil winding requirements. Its adhesion, flexi- 
bility and dielectric more than meet all standard elec- 
trical tests. The cotton, silk and paper used are of 
best quality. The glass in HEATEX wire has the 
flexibility of silk and the 


DURABILITY 
TOUGHNESS 
GOOD “SLIP” 


SAM PINGS 
(UY 


PARTS LIKE THESE, made to 
your specifications. Complete tooling 
facilities, modern heat-tretting de- 
partment. Spot welding and tapped 
assembly operations. Send in your 


prints or specifications. 


Hubbard also makes standard and 
special cotters and washers. Send for 


special data sheets. 


Sante 


Oa 


M.D. HUBBARD SPRING CO. 


525 CENTRAL AVENUE e 
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PONTIAC 12, MICHIGAN 








| THE ACME WIRE CO. 
NEW HAVEN, CONN. 


MAGNET WIRE - COILS -VARNISHED INSULATIONS 


heat resistance and insu- [ENAMELITE 

lation value of solid glass! Plain Enamel 

Many improvements have FORMV AR 

been made in magnet wire Sperhen, Rneneel 

the past few years. If the COTTONITE 

wire you use is somewhat Cotton Over Enamel 
“dated,” you are not get- PAPERITE 

ting what Acme can give Paper Over Enamel 
you. You are welcome to HEATEX 


consult our engineers. 





Glass Covered Wire 
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a rigid steel plate is the 
foundation of a GOOD RHEOSTAT 


The first Ward Leonard Rheostats were built with 
a steel plate foundation. Its rigidity protected 
the insulating enamels, proved an excellent dis- 
sipater of heat and gave a substantial foundation 
for contacts, terminals and control members. 
Many of those’ early Rheostats are in active 
service today. 


With the wide range of types and sizes of 
Ward Leonard Rheostats, you will find the 
one fo meet your requirements — from the 
smallest electronic to the largest industrial 
application. Send for Rheostat Bulletins today. 


While the present day Ward Leonard Plate Type 
Rheostats have been modernized, made even 
smoother in action and offer many more steps 
of control in smaller diameters, they are still 
built on a rigid steel plate foundation. 


RELAYS « RESISTORS + RHEOSTATS 


Electric control devices since 1892 


WARD LEONARD ELECTRIC COMPANY 
34 SOUTH STREET, MOUNT VERNON, N.Y. © OFFICES IN PRINCIPAL CITIES 
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Accurate Spring Mfg. Co. 

Acme Aluminum Alloys, Inc. 

Acme Electric & — Co. 

Acme Wire Co. be 

Acro Electric Co. . 

Advance Electric & Relay Co. 

Aerovox Corp. 

Aircraft-Marine Products, Inc. 

Aircraft Screw Products Ge Inc. 
Akron Porcelain Co. .. ; 235, 
SN oes « ars ct OO a «PAi lewis 
Allegheny Ludlum Steel Corp. 
Allen-Bradley Co. .. a kei eee 
Alliance Mfg. Co. ... ee oe 
Allied Electric Products, Inc. 
Alpha Metals, Inc. as 
Aluminum Co. of America 10, 31 
Aluminum Goods Mfg. Co. 

Ambroid Co., Inc. 

American Brass Co. ..... 71, 
American Felt Co. 

American Gas Accumulator Co. 
American Lava Corp. 

American Magnesium Corp. 

American Phenolic Corp. 

American Screw Co. ........49, 141, 286, 
American Spring of Holly, Inc. 
American Steel & Wire Co. 

American Television & Radio Co. 
Amperite Co. ..... 

Andover Kent Corp. 

Andrews Steel Co., The 

Arkwright Finishing Co. 

Armstrong Cork Co. 

Arrow-Hart & Hegeman Electric Co. 
Atlantic Screw Works 

Atlas Bolt & Screw Co. .. 

Automatic Electric Sales Corp. 
Automatic Temperature Control Co. 307, 
Automotive Rubber Co. m3 


Baer Co., N. S. 
Bakelite Corp. 

Baker & Co., Inc. 
Barnes & Reinecke 
Bear Mfg. Co. 

Belden Mfg. Co. 
Bentley-Harris Mfg. Co. 
Benwood-Linze Co., The 
Biwax Cerp. ........ 
Bogue Electric Co. .. 
Bound Brook Oil-Less Bearing Co. 
Brainin Co., C. 8S. . 

Brand & Co., William 
Bridgeport Brass Co. 

Bristol Brass Corp., The 

Bristol Co., The ; 
Brown-Brockmeyer Co. 

Bruning Co., Inc., Chas. 

Buffalo Bolt Co. ; 

Bunting Brass & Bronze Co. 
Burke Electric Co. ies 
Burlington Instrument Co. 
Burndy Engineering Co., Inc. 


Callite Tungsten Corp. 
Canadian Radio Manufacturer 
Canatsey Electric Mfg. Co. 
Gam! Ws TR Bg 5S ie eck 
Carnegie-Illinois Steel Corp. 
Celanese Plastics Corp. ............ 
Central Screw Co. .... -+++ 41, 286, 
.Centralab Div., Globe-Union, Inc. 
Century Electric Co. 
Ceramic Specialties Co. 
GR Sing, Se ig ss nae 4 bv be Senate 
Chandler Products Corp. ......141, 286, 
Chase Brass & Copper Co., Inc. 
Cherry Rivet Co. .... 

Chicago Molded Products Corp, 
Chicago Rivet & Machine Co. 
Chicago Transformer Corp. 
Church Mfg. Co., C. F. 
Clans @ Sey Gs W330 Bk 
Clarostat Mfg. Co., Ine. 
Colgate Aircraft Corp. 


Colonial Insulator Co. Wi + anes’ « 235, 
Columbia Wire & Supply Co. .......... 
Commercial Surplus Sales Co. .......... 
Consolidated Molded Products Corp...... 
Continental Screw Co. ..141, 286, 


Corbin Screw Div. of American Hard- 
WE ee ces ees . cans. 141, 286, 


287 


. Inside Front Cover 


41 
307 
312 


. 216 


45 
196 
59 
229 


193 


245 
326 
311 
322 


287 
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Cornell-Dubilier Electric Corp. 

Corning Glass Works ._. 8, 
Cornish Wire Co., Inc. 

Coto-Coil Co., Inc. baie 

Cottrell Paper Co., Inc. . 

Cramer Co., Inc., The R. W. 
Crouse-Hinds Co. én 


Dano Electric Co. 

Davis & Co., Inc., Dean W. 
Dejur-Amsco Corp. 

Delco Products Div., General Motors Corp. 
Denison Engineering Co. ..... 
Deutschmann Corp., Tobe .. 

Dial Light Co. of me vam 
Dobeckmun Co., ‘The 

Delph Ce.. Jona C, .........0%. 

Dongan Electric Mfg. ‘Co. 
Dow Chemical Co. 

Drake Electric eee Ime. .. 
Drake Mfg. Co. eis 
Driver-Harris Co. 

Dumont Electric Co. 

DuPont de Nemours & Co., Inc., i 
Durakool, Ine. 

Durez Plastics & Chemicals, Inc. 
Dykem Co., The 


Eagle Pencil Co. 

Eastern Air Devices, Inc. 
Eastern Metal Products Co. aa 
Eaton Mfg. Co. wees eee BID, 265, 286, 
Eby, Inc., Hugh H. 

Elastic Stop Nut Corp. of America 
Electric Auto-Lite Co., The 

Electric Motor Corp. .. 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 

Electrical Engineering & Mfg. Corp. 
Electrical Reactance Corp. 

Electrix Corp. . 

Electronic Mechanics, Inc. 

Elekraft Mfg. Co. 


Fafnir Bearing Co. 

Fairbanks, Morse & Co. 

Fansteel Metallurgical Corp. .. 
Federal Electric Products Co. 
Federal Telephone and Radio Corp. 
Feick Mfg. Div. of Detroit nermencah Ine. 
Felt Products Mfg. Co. 

Felters Co., The 

Fenwal, Inc. ..... 

Fisher Pierce Co. 

Flexo Wire Co. 

Follansbee Steel Corp. 


Gair Co., Inc., Robert Ei 
Garlock Packing Co., The . 
Garrett Co., Inc., George K. 
Guo... ie. GO ks ea oes sous 
Gear Specialties, Inc. 
General Electrie Co. 14, 15, ‘176, 213, 223, 
General Industries Co, 24, 
General Plate Div., Metals '& Controls 
Cee. ous ss chalk ee ee ESS eee 
General Thermostat Corp. ........ ' 
George Co., The P. D. ...........5.. ee 
Gibson Co., The William D. ............ 
Gibson Electric Co. ........ cian Tey a 
Gisholt Machine Co. ..... j jieitr ee 
eee a ME Oe Sree eee 
Goodrich Chemical Co., SM ep 
Gothard Mfg. Co. .. 
Gramer Co., The : 
Granite City Steel Co. ................ 
Guardian Electric Mfg. Co. 


Haneen Bife. Gay Bee 22.5 .5.0.60% sian 
Hardwick, Hindle, Imc. ............. iG 
Harper Co., The H. M. ............141, 
Harris Products Co. ......:....... Sa 
ONE SE Cs) Ae ee 
Hagdem Wile. Ss Keone. ww cocci 
Heckethorn Mfg. & Supply Co. ........ 
ee a ere 
Herzog Miniature Lamp Works ....... 
Heyman Mfg. Co. : 
pe ee ee ee ee 
Hillsdale Commutator Co. ............. 
Holliston Mills, Inc., The ae 
Homer Commutator Co. .............. 
Ws EE. See sack. Soke. oe 
Hubbard Spring Co., M. D. ; 
Hydraulic Press Mfg. Co. ............. 


250 


165 


325 


. 253 


329 
263 
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Ideal Industries, Inc. _. 

Illinois Electric Porcelain Co. 
Ilsco Copper Tube & Products Co. 
Indiana Steel Products Co., The 
Industrial Molded Products Co. 
Industrial Timer Corp. 

Instrument Specialties Co., Inc. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc. 19, 
International Resistance Co. 
International Screw Co. 

Irvington Varnish & Insulator Co. 


J-B-T Instruments, Inc. 

Jack & Heintz, Inc. 56, 
Janette Mfg. Co. ca 

Johnson Bronze Co. 

Jones Co., Howard B. 


Karp Metal Products ee Inc. 

Kester Solder Co. : 212, 
Keuffel & Esser Co. 
Kirkland Co., The H. R. 
Klein & Sons, Mathias 
Knox Porcelain Corp. 
Kopp Glass, Ine. 
Krueger & Hudepohl 
Kurman Electric Co. 
Kurz-Kasch, Inc. 


Lacquer & Chemical Corp. 
Lamb Electric Co., The 
Lamson & Sessions Co. 
Leach Relay Co. 

Lead-All Frednsts Co. 
Lectrohm, Inc. ‘ 
Linden & Co., Inc. 

Lord Mfg. Co. 

Louthan Mfg. Co. ‘ile 235, 


"141, 286, 


Madison-Kipp Corp. 
Makepeace Co., D. E. 

Mallory & Co., Inc., P. R. 
Manufacturers Screw Products . 
Market Forge Co. 
Master Electric Co. 
McGill Mfg. Co. 
McInerney Plastics Co. 
Mercoid Corp., The 
Mercury Clutch Corp. 
Meyercord Co., The yak % ne 
Mica Insulator Co. 292, 
Micarta Fabricators, Inc. ............... 
Midwest Molding & Mfg. Co. ane 
Milford Rivet & Machine Co. 141, 
Millen Mfg. Co., Inc., James 

Miller Co., Inc., B. F. ; 
Mitchell-Rand Insulation Co., ‘Ine. 
Monsanto Chemical Co. 
Moulded Metal Co., Inc. 
Multi-Products Tool Co. 


.141, 286, 


National Acme Co., The 
National Carbon Co. .. 
National Electrical Manufacturers Asso- 
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SPECIAL in SMALL ORDER 






You may need only experimental 










development of a spring—or emergency 
replacements—or a small production lot. 
But you need fast service. Gibson's 
Small Order Department, made more 
flexible and fast-acting, now gives you 









better-than-ever service—with the same 
high standards of quality prevailing. It's 
a service of convenience—use it with 
confidence. 


The Wiliam D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 
1800 Clybourn Ave., Chicago 14, Illinois 










GIBSON-SPRINGS 


ELECTRICAL MANUFACTURING 
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motor and speed reducer into one compact unit, permits many parts 
to be stripped away from both the power drive and the completed 
machine, and pays off handsomely in savings in material . . . savings 
in space. Easy to order, easy to use, Master Gearmotors can add 
greatly to the convenience, economy, compactness and safety of 
your motor driven equipment. 

And nowhere, except in the Master line of Gearmotors, will you 
nr power units that are so flexible, so easily adaptable, and in 
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size, 100 HP and smaller... 


cies . . . in open, splash proof, totally enclosed, fan cooled and ex- 


and for all cycles, phases and frequen- 
plosion proof types . . . with Speedrangers (mechanical variable 


speed) and Unibrakes .. . for every type mounting .. . and over a 
gear reduction range up to 432 to }. 
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the economy, safety and productivity of your plant equipment . . . 


with Master Gearmotors, the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 
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| ' Electric motor, right 
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r; j P cd duction and electric 
, OSD brake ... all in one 


flange mounted unit. 


Motor, electric brake 
(for quick stopping), 


Pe and double reduction 
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Integral, compact de- 
sign saves space, 
saves money, im- 
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worth 100,000 dollars 


--- yours for 


the asking! 





Part of Westinghouse research laboratories at East Pittsburgh, Pa. 


Westinghouse Selenium Rectifiers are not an 
overnight development. Béfore the present proc- 
ess was adopted, more than 9 years of continu- 
ous research—at a cost of more than 100,000 
dollars—was spent in testing of foreign and 
domestic types and processing experiments. 

The result has been a Selenium Rectifier com- 
parable in quality to Rectox Rectifiers . . . long 
recognized as having a longer life and greater 
dependability than any other type of metallic 
rectifier. 

For instance: In a comparative test with other 
Selenium units under identical conditions—and 
at full rating—Westinghouse Selenium Rectifiers 
showed an increase in forward resistance of less 
than one-half that of the best units tested, in- 
dicating a longer life than any Selenium Rectifier 
now available. 


V Vestingh house 


Sonim 25 CITIES . OFFICES EVE ERE 


Clift 





Selenium Rectifiers. 


No other Selenium Rectifier unit is backed by 
such an intensive research program, justifying 
our claim that Westinghouse Selenium Rectifiers 
are unexcelled where long life and dependability 
are prime factors. 

These new Westinghouse Selenium Rectifiers 
are ready for the market now. If you’re a user of 
Selenium Rectifiers you can take advantage of 
this investment in research by outlining your 
requirements to a Westinghouse representative. 
Or write your nearest Westinghouse office for 
all the facts. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Penna. J-21382 





Modern pumping system for evaporating 
substances under test in research on 


